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Abstract 
 
This thesis investigates the factors that influence participation in the ongoing Victorian 
Showerhead Exchange Program – a water-conservation program that encourages 
households to exchange their existing showerhead for a new, three-star, water-efficient 
version. 
A conceptual model has been developed to structure the examination of data that was 
initially collected as part of a consulting project that focused on investigating diminishing 
rates of participation in the program. This dissertation draws on access to this data to 
further investigate the factors that influence program participation by employing 
advanced statistical methods of analyses and assessing the effects of psychological and 
behavioural factors that were not examined during the consulting project. 
Specifically, the model presents the opportunity to investigate the psychological 
constructs of personal norms and environmental concern by utilising the Norm Activation 
Model (Schwartz, 1977) and by employing the New Ecological Paradigm (Dunlap & van 
Liere, 1978), respectively. In addition, the behavioural component is tested by 
investigating the pre-existing, pro-environmental behaviours of respondents. Further, 
socio-demographic factors that researchers have reported as having influenced pro-
environmental behaviours are included within the model to examine their effects on 
program participation. 
The study employed a causal methodology, supported by quantitative analysis of 
secondary data obtained from questionnaires administered to 1693 respondents, 
representing a cross-section of water consumers across Victoria, Australia. In order to 
determine the influence of the predictor variables represented in the conceptual model, 
hierarchical binomial logistic regression was employed to discover the most parsimonious 
model that explains participation in the showerhead exchange program. 
The analysis supports hypotheses that the psychological construct of environmental 
concern, pre-existing, pro-environmental behaviours and social demographics accounted 
for the variability of participation in the showerhead exchange program. Further, the 
study revealed the construct of environmental concern as three-dimensional, rather than 
uni-dimensional, as the original authors (Dunlap & van Liere, 1978) intended. 
From a managerial perspective, the findings in this study represent an opportunity for 
communicators and policy makers to develop more precisely targeted, pro-environmental 
campaign initiatives that are based on deep consideration of context in terms of 
geography, pro-environmental domain and the specific pro-environmental behaviour 
being encouraged. From a theoretical standpoint, this study advances the literature in 
three ways. It investigates whether the additional dimensions to the Norm Activation 
Model that are represented in the conceptual model improve its predictive capacity;  
	4 
it undertakes an analysis of the New Ecological Paradigm to examine its dimensionality in 
the context of water conservation in Victoria; and it addresses a gap in the literature as 
the predictor variables in the conceptual model are applied exclusively to the 
implementation of a technical, rather than a behavioural, solution for water conservation. 
In seeking to progress the approach taken by Victorian policy makers to encourage 
Victorians to conserve water, this study has revealed factors in a parsimonious model that 
can be employed as a segmentation framework, to advance a more targeted approach to 
communications. In addition, the research model employed in this study has the potential 
to be the foundation upon which to investigate a range of other conservation campaigns 
beyond the context of water and showerhead exchange programs. 
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Chapter 1: Introduction 
 
1.1 Background	
The Intergovernmental Panel on Climate Change (IPCC, 2013), in its most recent 
assessment report – the fifth assessment report, referred to as ‘AR5’ – has acknowledged 
that climate warming is undeniable. The IPCC observes that each of the past three 
decades has been successively warmer at the Earth’s surface. UN-WATER (2017a) 
contends that water is the primary medium through which the effects of climate change 
can be felt. It asserts that climate warming has played a central role in the demand for 
water resources, and highlights the increasing unpredictability of the water cycle and the 
mounting frequency of extreme weather events such as floods, drought and storms, 
which require populations around the world to adapt by developing more effective 
strategies. 
United Nations Water (UN-WATER, 2015), the body that coordinates all UN divisions and 
international agencies working on water and sanitation issues, reports that freshwater is 
not being used sustainably according to needs and demands. As a consequence, there has 
been severe pressure on water resources, affecting its quality and availability and which 
in turn affects its ability to generate social and economic benefits. In this context, ‘the 
planet’s capacity to sustain the growing demands for freshwater is being challenged, and 
there can be no sustainable development unless the balance between demand and 
supply is restored’ (p. 10). 
According to UN-WATER (2015), effective water-resource management requires a 
paradigm shift. Water should be considered a resource that underpins all social, 
economic and ecosystem activity. It is a resource that is inextricably linked to the 
development of all societies and cultures, and one that is integrated throughout 
numerous aspects of life. 
UN-WATER (2017b), acknowledges that two important global drivers are increasing 
pressure on water resources: population increase and rapid urbanisation. It reports that 
population growth and economic expansion are stressing already limited water supplies 
in cities around the world. 
1.2 The	challenge	for	policy	makers:	Population	growth	and	urbanisation	
More than two decades ago, the United Nations (United Nations Sustainable 
Development, 1992) alerted policy makers to the strains placed by urbanisation and 
population increases on water resources. Following the United Nations Conference on 
Environment and Development, convened in Rio de Janeiro, Brazil in 1992, it was 
recommended that special efforts be directed towards the effects of rapid urbanisation 
on water demand, supply and usage and, in particular, to the role of local authorities in 
meeting these challenges. 
	6 
While global authorities such as UN-WATER recognise that a ‘one-size-fits-all’ policy 
approach is not feasible, they do acknowledge that a global perspective is critical for 
effective water-resource management. As a result, there has been a shift towards the 
global adoption of the Integrated Water Resource Management (IWRM) concept: an all-
encompassing approach to managing water resources that also provides room for 
customisation. 
The IWRM concept is based on the four Dublin Principles that remain in force today. The 
Dublin Principles represent a major agreed outcome of the 500 participants who 
attended the International Conference on Water and the Environment (ICWE) in Dublin, 
Ireland in January 1992. 
The delegates, including more than 100 government experts and a range of 
intergovernmental and non-governmental organisations, attended the conference in a 
bid to establish a framework to address the scarcity and usage of fresh water, in 
consideration of water’s importance to food security, sustainable development and the 
effects on ecosystems (World Meteorological Organisation, 2016). 
These principles are that: 
1. Water is a finite and vulnerable resource. 
2. Water development and management should be based on a participatory approach 
that involves stakeholders ranging from users and planners to policy makers at all 
levels. 
3. The role of women (particularly in developing nations) requires recognition. 
4. Water has both an economic and a social value. 
The fourth principle acknowledges the fundamental right of all people to have access to 
clean water and sanitation at an affordable price. Further, encouragement to accept the 
economic value of water is designed to help to prevent wasteful use of the resource 
(HLPW, 2017). The notion of social value recognises water’s various uses and the 
importance of a considered approach to its allocation and distribution throughout society 
(High Level Panel on Water (HLPW), 2017). 
To address the challenge that policy makers face in developing suitable strategies that are 
global in nature while providing a degree of customisation to promote a greater 
conservation ethic among individuals, this study addresses the second of the Dublin 
Principles. In particular, it investigates the factors that influence water-conservation 
behaviour, by examining participation rates in the Victorian Showerhead Exchange 
Program – a conservation program presented by Victorian water retailers to their 
constituents. As the second of the Dublin principles describes, the success of the 
exchange program is contingent upon the effective management and communication 
between a range of stakeholders including water consumers, product manufacturers 
water retailers and policy makers. 
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The state of Victoria, which is the geographic region under consideration in this study, is 
subject to the strains highlighted by the United Nations Environment Programme (UNEP) 
in 1992. Long-term population horizon estimates reflect that the Australian population 
will range between 37.4 and 49.2 million people by 2066 (Australian Bureau of Statistics 
(ABS), 2018). In 2019 the ABS reported that the estimated resident population (ERP) of 
Australia at 30 June 2019 was 25,364,300. This represents an increase of 381,600 people 
from 30 June 2018 (ABS, 2019).  
Victoria, in particular, has been recently recorded as having the highest population 
growth rate of all states and territories in Australia, at 2.1% (ABS, 2019). The trend 
towards urbanisation in this state is reflected by the population increase in its capital city, 
Melbourne. The ABS reports that Melbourne is projected to be Australia’s largest city by 
2066. The population of the city by then is expected to range between 12.2 million and 
8.6 million, exceeding Sydney’s population by 2031 (ABS, 2018). 
1.3 	Dublin	Principle	2:	A	participatory	approach	to	managing	water	
resources	
The second Dublin Principle considers the notion of water-resource management as a 
common problem involving numerous stakeholders who collectively need to accept that 
improvement to the efficient use, and sustainable development, of water resources is 
critical. In this context, the water-resource challenges represent a social dilemma. 
Social dilemmas have two defining characteristics: 
1. The payoff to each individual for defecting behaviour is higher than the payoff for 
cooperative behaviour, regardless of what the other society members do. Yet, 
2. All individuals in the society receive a lower payoff if all defect than if all cooperate 
(Dawes, 1980). In other words, social dilemmas represent a choice of maximising 
self-interest over maximising collective interests. While it is generally more 
profitable for an individual to maximise self-interest, numerous situations exist 
where everyone would be worse off if they acted in self-interest rather than sought 
to maximise collective interests (Kormorita & Parks, 1995). 
Hardin’s (1968) The Tragedy of the Commons represents a type of social dilemma referred 
to as a ‘resource’ (or ‘commons’) dilemma. Hardin (1968) provides an example of an open 
pasture that is accessible to all. To maximise individual gain, there is an expectation that 
individual livestock owners will keep as many cattle on the commons as possible. 
However, as the carrying capacity of the common pasture is approached, each owner is 
faced with a choice between maximising his/her own gain by adding more cattle and 
depleting the commons further, or maximising joint gain by cooperating with 
interdependent others. Cooperation will lead to the commons being sustained over the 
longer term. However, for the individual to benefit from cooperation, all others must 
cooperate in kind. The characteristics of the challenge described by Hardin are evident 
when scarce resources such as water are considered. 
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1.4 	The	participatory	approach	to	managing	water	resources	in	Victoria	
The Victorian Government’s Water Management Strategy for Metropolitan Melbourne 
recognises water as an increasingly scarce resource, and that finding ways for everyone to 
conserve water is the highest priority. In its guiding document, the Water Supply-Demand 
Strategy for Melbourne, 2006–2055, the Government acknowledges ‘water conservation’ 
as the foundation for effectively managing water resources (Water Supply-Demand 
Strategy for Melbourne, n.d.). 
To effectively protect water resources, Melbourne policy makers have outlined four key 
demand-focused measures in their Water Supply Demand Management Strategy 
(WSDM). These are: 
1. Information to promote behavioural change through a combination of mass-media 
campaigns and personalised approaches that include behavioural-change pilot 
programs that involve going into homes, listening to the needs of the householders 
and then customising solutions. 
2. Incentives that are wide-ranging, including rebates and subsidies that reward the 
purchase of water-efficient products. 
3. Pricing strategies that align the cost of water with consumption; for example, a 
stepped tariff has been introduced to encourage households to conserve more 
water. 
4. Regulations that include a water-efficiency labelling scheme for water-consuming 
appliances and fixtures, combined with the introduction of building and plumbing 
regulations that mandate the use of water-efficient appliances (p. 11). 
In a general sense, this study focuses on the challenges of providing information and 
incentives to promote conservation behaviour. More specifically, it assesses the factors 
that influence voluntary participation in the Victorian water industry’s showerhead 
exchange program, which aimed to reduce water consumption in the bathroom by 
encouraging households to voluntarily swap their existing showerheads for a low-flow, 
water-efficient alternative. 
1.5 Research	problem	and	objectives	
The central research question this study seeks to answer is focused on understanding the 
influencing factors that lead individuals to participate in product-based programs that 
effect pro-environmental behaviour. The context considered for the study is the Victorian 
Showerhead Exchange Program. The central research question is expressed as: 
What factors influenced the commitment of individuals to participate in the Victorian 
water industry’s Showerhead Exchange Program? 
In addressing this question, this thesis draws on available secondary data and proposes a 
pathway of influence and a discrete choice model that considers the following variables, 
which are represented in the literature on individuals’ choice to participate in pro-
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environmental programs: demographic variables, environmental concern, moral 
obligation and pre-existing, pro-environmental behaviours. The model established as a 
result of this study serves to facilitate a greater understanding of choice behaviour in 
future showerhead exchange programs as well as other water-conservation programs. 
Examples include those expressed under the ‘Target 155’ campaign banner used to 
promote technical solutions, including the adoption of grey-water systems and the 
purchase of front-loader washing machines (City West Water 2018b; South East Water, 
2018b; Yarra Valley Water, 2018a). 
Further, the model can be applied across a range of domains including recycling and 
transport choice, as it is intended to identify behaviours in one domain that are likely to 
‘spill over’ and influence behaviours in another. 
The overarching aim of this study is guided by research questions centered on two 
themes: 
1. The development of a parsimonious model to highlight the factors that influenced 
participation in the Victorian Shower Head Exchange Program. 
2. The influential drivers of participation in the Victorian Showerhead Exchange 
Program that extended across behavioural domains. 
The overarching aim can be expressed as two specific objectives: 
1. To empirically test the significance of the following variables: demographics, 
environmental concern, the activation of personal norms and pre-existing,  
pro-environmental behaviours, in a bid to present the most parsimonious model to 
explain participation in the Victorian Showerhead Exchange Program. 
2. To test whether demographics, environmental concern, the activation of personal 
norms and pre-existing, pro-environmental behaviours differentiate program 
participants from non-participants, and to consider whether these findings can be 
applied to similar programs, including those beyond the domain of water 
conservation. 
The academic rationale that led to the establishment of the research problems and 
objectives is detailed in section 1.7, following. The specific hypotheses to be tested are 
highlighted in section 1.8. 
1.6 The	Victorian	Showerhead	Exchange	Program	
The Victorian Showerhead Exchange Program was designed to assist households to 
substitute their existing inefficient showerheads for a new, three-star, water-efficient 
showerhead. Yarra Valley Water, a major stakeholder involved with the program, 
highlighted that the program’s importance was based on acknowledging that 
approximately 30% of all household water is used in the shower and that the installation 
of a three-star, water-efficient showerhead would save the average household around 
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11,000 litres of water per year. To participate in the program, a household representative 
is required to take their existing showerhead to a participating local council office and 
exchange it for a new, water-efficient version at no cost (Yarra Valley Water, 2016). 
Understanding the factors that influence participation in this program allows policy 
makers to be better equipped to precisely target their communication strategies to 
distinct household segments, as motivational drivers are likely to vary among individuals 
in a community. For example, for some individuals, motivation may lie in simply being 
informed of the positive effect their pro-environmental actions may have on the 
environment. For others, a commitment to pro-environmental behavioural change may 
depend on knowing that others share their obligation. Without such understanding, the 
effectiveness of any communication policy is limited to an assumption. 
Effectively targeted information campaigns remain a persistent challenge for resource 
managers. Stern (2006) stresses that fostering a shared understanding of the effects of 
climate change (for example, depletion of water resources) is critical in shaping 
behaviour. Garnaut (2008), in the Australian government-commissioned study that 
considered the economic effects of climate change, goes further to suggest that 
information programs for individuals and households should consider identifying target 
groups and assessing their knowledge, attitudes and behaviours, so that targeted value 
propositions that lead to pro-environmental actions can be developed and 
communicated. 
This study intends to advance the current approach of policy makers in metropolitan 
Melbourne in relation to the provision of information and incentives by investigating the 
factors that affected the intentions of individuals to cooperate with interdependent 
others in the context of water conservation. As a consequence, these factors are reflected 
in a parsimonious model that serves as a segmentation platform for more effectively 
targeted communications. An understanding of the parsimonious model that this study 
presents has the capacity to enhance engagement in future water-conservation 
programs, the continuing Victorian Showerhead Exchange Program and future 
sustainability programs that extend beyond water conservation into other domains such 
as energy conservation, recycling behaviour and transportation preference. 
1.7 	The	theoretical	background	and	context	
The theoretical paradigm that has been considered as the foundation for this study is a 
specific type of social dilemma, referred to as a resource dilemma. Parks (1994) explains 
that resource dilemmas involve collective goods such as access to a water table. While 
members of a society are free to use this public good, the dilemma revolves around its 
conservation. That is, while it is rational for an individual to seek to maximise personal 
access to the table, if everyone acted in a similar fashion the resource would be quickly 
depleted. 
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Specifically, this research examines the various factors that have potential to lead an 
individual to take the required steps to exchange their existing showerhead to a low-flow 
showerhead, in order to conserve water, in light of the risk of a comparatively lower 
payoff that would materialise if interdependent others chose to take no action and 
maintain use of their current showerhead. 
Over decades, researchers have explored the decision-making processes of individuals 
confronted with resource dilemmas, such as those described by Hardin (1968). The 
various approaches include, but are not limited to, investigating an individual’s 
environmental concern, utilising the New Ecological Paradigm (Dunlap & van Liere, 1978) 
to determine an individual’s social value orientation (Kuhlman & Marshello, 1975; 
McClintock & Liebrand, 1988) and to investigate the influence of moral norms (Schwartz, 
1970; 1977). 
Other prominent researchers have gone further to combine theories to understand the 
factors that influence the pro-environmental choices of individuals. For example, Stern et. 
al’s (1999) Value – Belief – Norm model of environmentalism has incorporated many of 
the key variables underpinning the approaches outlined above as a framework to 
understand how individuals respond to resource dilemmas. Other researchers have 
combined aspects of rational choice models with normative models. For example, Wall, 
Devine-Wright and Mill (2007) compared and combined Ajzen’s Theory of Planned 
Behavior model (1985) with Schwartz’s Norm Activation Model (1977) to explain drivers’ 
intentions to reduce or continue the same rate of car use for travel. 
Specifically, this research examines the psychological antecedents of pro-environmental 
behaviour using Schwartz’s Norm Activation Model (1977) and tests its predictive 
capacity by investigating the impact of three additional attributes to the model:  
1) environmental concern; 2) the positive spill-over effect of pre-existing, habitual  
pro-environmental behaviours; and 3) socio-demographic factors. 
1.7.1 The Norm Activation Model 
The Norm Activation Model (Schwartz, 1970; 1977) has tended to be accepted as a 
general testing instrument for researchers seeking to gain insight into pro-environmental 
behaviours, for more than five decades. It is the most commonly employed normative 
model used to assess pro-social behaviour. In particular, this model has been used by 
Stern and Dietz (1994), Stern, Dietz and Black (1986), Dunlap and van Liere (1978) and 
more recently by Onwezen, Antonides and Bartels (2013) to gain insight into pro-
environmental behaviours. 
The Norm Activation Model (NAM) posits that altruistic behaviour results from self-
expectations or personal norms that are experienced as a sense of moral obligation. They 
are activated when an individual becomes aware of the consequences of their behaviour 
on others (Schwartz, 1977). Further, Schwartz identified that personal norms are 
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significantly correlated in the case of those most likely to accept, rather than deny, the 
responsibility for the consequences of their actions. In essence, therefore, the NAM is 
comprised of three key variables to predict altruistic behaviour. 
The first variable, personal norms (PN), is defined as ‘a subtype of attitudinal variable 
evaluations of acts in terms of their moral worth to the self’ (Schwartz, 1977, p. 274). In 
defining PNs, Schwartz draws the distinction between social norms that can be defined as 
expectations, obligations and sanctions held by and anchored in social groups, and 
personal norms, which are anchored within the individual despite originating from social 
interaction (Schwartz, 1977). The second variable, awareness of consequences (AC), 
refers to awareness that an individual has of the effects of their behaviour on others. The 
third, ascription of responsibility (AR) for the adverse consequences their actions may 
have on others, plays a key role in the NAM. As Stern and colleagues (1999) explain, AR 
refers to the belief or denial an individual holds that their behaviour could alleviate or 
prevent negative effects on others. 
1.7.2 The NEP scale: A measure of environmental concern 
The New Ecological Paradigm (NEP) measures the human–environment relationship 
(Dunlap & van Liere, 1978). Since its publication in 1978, the NEP scale has become the 
most widely used measure of environmental concern in the world. Stern and colleagues 
(1999) believe that an individual’s level of concern for the environment is a precursor to 
pro-environmental action if it is followed by the sequence of variables of the NAM. The 
NEP has been used in hundreds of studies in dozens of nations (Dunlap 2008; Hawcroft & 
Milfont, 2010). Dunlap (2008) points to the numerous articles listed on Google Scholar: 
586 that have utilised the original NEP scale and 282 that have referred to the modified 
version of the scale. 
Stern and colleagues (1999) include the NEP scale in their Values – Beliefs – Norm (VBN) 
model. In this model, they represent a causal chain of five variables that includes focused 
beliefs about human–environment relations (measured by the NEP scale), awareness of 
the threats individuals pose to valued objects and the responsibility for action, finally 
activating a sense of obligation that creates a tendency to act in a particular way, 
measured using the NAM (Stern et al., 1999). 
More recently, Saphores, Ogunseitan and Shapiro (2012) combine the use of the NEP 
scale with Schwartz’s NAM (among other variables including demographics and social 
pressure) to determine the influence of environmental concern and personal norms on 
waste recycling. They posit that people are more likely to recycle if they feel a sense of 
moral responsibility (personal norms are activated), if they hold pro-environmental views 
(as determined by a modified NEP scale) and if social pressure is present. 
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1.7.3 The positive spill-over effect of pre-existing, habitual pro-environmental 
behaviour 
Policy makers seeking to encourage pro-environmental behavioural change have 
advocated the notion of the positive spill-over effect of pre-existing behaviours. 
Thogersen and Crompton (2009) refer to the positive spill-over effect as a phenomenon 
that occurs when small pro-environmental behaviours ‘spill over’ into motivating more 
significant behaviours. The United Kingdom’s Department of Environment, Food and 
Rural Affairs (DEFRA, 2008) has gone so far as to say: 
We need to promote a range of behaviours as entry points in helping different groups to 
make their lifestyles more sustainable – including catalytic (or ‘wedge’) behaviours if 
identified through research. (p. 22) 
In their review of empirical research to determine whether encouraging positive spill over 
into more complex pro-environmental behaviour is a practical strategy for policy makers, 
Thogersen and Crompton (2009) find the degree to which people act consistently across 
environmental behaviours is influenced by the sense of moral importance they associate 
with acting in a pro-environmental manner. 
This study investigates the influence of pre-existing, habitual behaviours. The particular 
behaviours selected in the study to determine their spill-over effect on the dependent 
variable – participation in the showerhead exchange represents three private sphere 
areas identified by Thogersen and Olander (2003): recycling, purchasing behaviour and 
mode of transport. 
In support of this type of investigation, substantial research studies have concluded that 
an individual’s pre-existing behaviour should be a key consideration when developing 
communication strategies seeking to encourage change towards pro-environmental 
behaviours (Schultz, 1998, Berger 1997; DeLorme, Hagen & Stout 2003; Mee & Clewes 
2004). Developing an understanding of actual individual behaviour will enable 
communications to be targeted while being sensitive to existing lifestyles. 
1.7.4 Socio-demographic factors 
Researchers seeking to understand household pro-environmental behaviours have often 
sought to assess the influence of socio-demographic factors. Abrahamse and Steg (2009), 
for example, in their study exploring direct energy use of households (such as energy 
derived from the use of appliances) and indirect energy use (for example, energy used as 
a result of production, consumption and disposal of goods) found that households with 
higher incomes used more energy on average compared with other households, and that 
direct energy use was associated with household size, while indirect energy use was 
associated with income and household size. 
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Further, Willis and colleagues (2013) report that household size, household income and 
household makeup influence water consumption in the home, while Nath and colleagues 
(2015) conclude that education is a significant predictor of green purchasing behaviour. 
Other researchers have found other socio-economic variables such as age, gender and 
education play an influencing role in pro-environmental behaviour. Kollmuss and 
Agyeman (2002), for example, acknowledge that gender and education affect pro-
environmental behaviours, and Sanchez, López-Mosquera and Lera-López (2015) report 
that age and education levels are significant in explaining the development of pro-
environmental consumption behaviours. 
1.8 	Research	approach	and	methodology	
The study merges psychological, behavioural and socio-demographic factors to determine 
the motivational attributes that communicators and policy makers might consider when 
seeking to influence participation in water-conservation programs, and in particular the 
Victorian Showerhead Exchange Program. 
The specific factors subject to analysis are socio-demographic factors that have been 
investigated by many researchers in the environmental domain, including Willis and 
colleagues (2013), Sanchez and colleagues (2015) as well as Abrahamse and Steg (2009), 
among others, environmental concern measured by the NEP scale (Dunlap & van Liere, 
1978; Dunlap et al., 2000), the activation of personal norms derived by analysis of the 
NAM (Schwartz, 1977) and pre-existing, pro-environmental behaviours classified by 
Thogersen and Olander (2003) and Lanzini and Thogersen (2014). 
1.8.1 Methodology (an overview): Participants and procedure 
The predictor variables subject to investigation are analysed using hierarchical binomial 
logistic regression to discover each factor’s relative significance and influence on the 
program participation rates of individuals. Knowledge of influential factors can inform 
policy makers’ efforts to encourage participation in future conservation programs 
through more precisely targeted communication campaigns. 
Data were collected through development and distribution of an online survey, made 
available to the public via the Savewater Alliance website (savewater.com.au). 
Community members were notified of the survey by a pop-up window linked to the 
Savewater Alliance website, from where the survey was launched. Participation in the 
research was voluntary and participants will remain anonymous. All respondents were 
required to be over the age of 18 years. 
Guided by a research program developed by the researcher as consultant, data were 
originally collected by the Savewater Alliance to advance its understanding of the factors 
that influenced the participation of population segments (rather than individuals) in the 
Victorian Showerhead Exchange Program. The research program incorporated multiple 
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stages of analysis. The first stage included the identification of population segments and a 
descriptive assessment of the socio-demographic factors that influenced participation in 
the program. A further stage proposed deeper statistical analysis to examine the 
potential influence of psychological and behavioural factors on program participation. 
Although the data were available for additional analysis, the first stage of examination 
concluded the project. The Savewater Alliance did not require further investigation into 
the psychological or behavioural factors represented in the questionnaire, as it was 
satisfied that stage one of the project had provided sufficient insight to reformulate its 
campaign strategy and achieve a rise in participation rates. 
Upon request, the Savewater Alliance granted access to the data for secondary analysis to 
investigate and report upon in this dissertation. This access provided the opportunity for 
a deeper level statistical analysis of factors that influenced participation in the program of 
individuals (rather than segments) within the population and, in particular, the 
opportunity to examine the impact of psychological and behavioural variables on 
program participation. 
The decision to analyse secondary data as the basis for this dissertation is founded on the 
advantages reported by numerous researchers. For example, Brooks-Gunn, Phelps and 
Elder (1991), Vision (2010) and Mongeon and colleagues (2017) emphasise that an 
important benefit of investigating secondary data is the opportunity it provides to employ 
refined methods of analysis. Cowton (1998) goes further to highlight that secondary data 
provides the prospect of addressing a range of questions that may have been beyond the 
scope of the original investigation. 
Many in the field of marketing as well as other disciplines have committed to examining 
behavioural influences across wide-ranging contexts by relying on secondary data as the 
basis for their research. These researchers include Hughes and Naud (2016), who 
investigate the relationships between motivation, self-efficacy and smoking cessation; 
Musumari and Chamchan (2016), who assess the incidence and factors that influence 
HIV/AIDS testing; and Westling and colleagues (2009), who examine the socio-economic 
effects of river-restoration schemes. 
Further, Houston and Johnson (2000) and Winer (1999) depended on secondary data for 
their commercially focused research evaluating the choice of governance structure in 
buyer–supplier relationships and consumer product-switching behaviours, respectively. 
The importance of secondary data was addressed by an editorial in the journal Nature 
(2006). In response to Wicherts and colleagues’ (2006) article reporting a reluctance by 
prominent psychology researchers to share their data for re-analysis, the Nature editorial 
recommends that the American Psychological Association (APA) require the deposition of 
research data into APA databases. The editors posit that the benefits derived from such a 
practice include the independent re-analysis of research results, the potential to combine 
datasets for meta-analysis and the opportunity to mine datasets for new perspectives. 
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1.8.2 Questionnaire development 
The questionnaire designed for the Savewater Alliance contained items consisting of a 
combination of demographic questions, scale items that measure environmental concern 
and scale items that assess the activation of personal norms (otherwise explained as a 
sense of moral obligation to act in a pro-environmental manner). Further, questions 
relating to pre-existing, pro-environmental behaviour were incorporated into the 
questionnaire, providing the prospect to establish whether pro-environmental behaviours 
have capacity to create the positive spill-over effect of participation in the showerhead 
exchange program. 
The questionnaire delivered the opportunity to retrospectively develop and test the 
hypotheses shown in Table 1.1. 
1.8.3 Process of data analysis (a summary) 
Data are analysed using SPSS version 24 to enable exploratory factor-analysis of scale 
items as well as binomial logistic regression to produce the most parsimonious model to 
explain the factors that influence participation in the Victorian Showerhead Exchange 
Program. 
The key instrument for this study is a five-section questionnaire that assesses 
respondents’ demographic characteristics, their level of environmental concern, their 
sense of moral obligation to act in a pro-environmental manner (or activation of personal 
norms) and their pre-existing pro-environmental behaviours. The survey utilises a 
combination of closed-ended questions with Likert scales. 
Preliminary data analyses are descriptive. The intention of this type of analysis is to assess 
whether significant independent relationships exist between the independent variables 
and the dependent variable. Pearson chi square analysis is utilised for categorical 
variables, while t-tests are used for continuous variables. Following these tests for the 
presence of significant independent relationships, exploratory factor analysis considers 
the interrelationships between variables, then scale reliability and internal consistency 
are evaluated by reviewing the Cronbach alpha values of each scale item (Tabachnick & 
Fidell, 2013). 
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Table 1.1: A summary of hypotheses 
Hypotheses1 related to demographics 
H1a: Gender positively influences participation in the Victorian Showerhead Exchange 
Program. That is, females are more likely than males to participate in the program. 
H1b: Occupation positively influences participation in the Victorian Showerhead Exchange 
Program. The higher the level of professional status of the occupation, the more likely 
program participation will eventuate. 
H1c: Household segment (household composition of occupants) positively influences 
participation in the Victorian Showerhead Exchange Program. In particular, households with 
older children (13 years and older) will be most likely program participants. 
H1d: Household type (household’s physical structure) positively influences participation in 
the Victorian Showerhead Exchange Program. That is, those in larger households are more 
likely to be identified as program participants. 
H1e: Income level positively influences participation in the Victorian Showerhead Exchange 
Program. The higher the level of income, the more likely program participation will 
eventuate. 
H1f: Education level positively influences participation in the Victorian Showerhead Exchange 
Program. The higher the level of education, the more likely program participation will 
eventuate. 
H1g: Language (English as the preferred language spoken at home) positively influences 
participation in the Victorian Showerhead Exchange Program. That is, those the speak English 
at home are more likely to participate in the program. 
Hypotheses relating to the NEP 
H2: Environmental concern positively influences participation in the Victorian Showerhead 
Exchange Program. That is, those who are concerned for the environment are more likely to 
participate in the program. 
Hypotheses relating to the NAM 
H3a: Awareness of negative environmental consequences of one’s actions positively 
influences participation in the Victorian Showerhead Exchange Program. That is, those who 
are aware of the negative consequences of their behaviour are more likely to participate in 
the program.  
H3b: Ascription of responsibility to those who are affected by negative environmental 
consequences of one’s actions positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those who feel a sense of responsibility for others 
who are negatively affected by their behaviour are more likely to participate in the program.  
H3c: The activation of personal norms positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those who experience a sense of moral obligation 
are more likely to participate in the program.  
Hypotheses relating to behavioural spillover 
H4: Previous pro-environmental behaviour positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those who engaged in other pro-environmental 
behaviour are more likely to be identified as program participants. 
1 Note that hypotheses are presented in the same order as questions asked. 
 
	18 
The final phase of analysis is binomial logistic regression. This type of analysis 
incorporates three stages. Firstly, Pearson’s chi square tests are reviewed to examine 
whether a statistically significant association exists between the dependent variable and 
each categorical predictor variable, and uni-variable logistic regression is employed to 
assess the significance of the relationship between the dependent variable and 
continuous variables. Secondly, a multi-variable logistic regression analysis is run with all 
predictor variables that are statistically significant as a result of the first stage of analysis. 
The third and final stage includes hierarchical regression analysis. 
1.9 	Significance	of	the	study	and	contribution	
The NAM in isolation has been suitably predictive when applying it to a range of pro-
environmental behaviours, including energy saving behaviour within an organisation 
(Zhang, Wang & Zhou, 2013) and various other domains including energy use for 
transportation and for food (van der Werff and Steg, 2015). 
However, many other researchers have sought to explore how the predictive capacity of 
the NAM could be enhanced. They have included attributes featured in other models that 
explore the psychological antecedents of pro-environmental behaviours. For example, 
Stern and colleagues’ (1999) Value – Beliefs – Norm model of environmentalism 
incorporates values and environmental concern with the NAM; Saphores and colleagues 
(2012) combine environmental concern using the NEP scale with the NAM; and Wall and 
colleagues (2007) compare and combine aspects of Ajzen’s Theory of Planned Behavior 
(1985) with the NAM. 
In a similar manner to other studies, this research investigated the influence of the 
attributes within the NAM as well as other variables, including environmental concern 
and the positive spill-over effect of pre-existing, habitual pro-environmental behaviours. 
In addition, this study also investigates the effect of socio-demographic variables on pro-
environmental behaviours – in this case, participation in the Victorian Showerhead 
Exchange Program. 
This study progresses the literature in three fundamental ways. Firstly, it examines the 
integration of three additional factors to the NAM to improve its predictive capacity and 
utility for targeted communications. Secondly, it undertakes an analysis of the NEP, which 
was originally intended as a uni-dimensional scale (Dunlap et al., 2000) and is the most 
widely used scale measuring environmental concern to determine its dimensionality and 
ability to predict the adoption of a technical (product-based) solution that advances 
water conservation efforts in Victoria. Results from this examination will also aid 
communication and provide policy makers with the information to target their respective 
audiences more precisely. Thirdly, the study’s dependent variable is unique in the water-
conservation context and represents a gap in the literature. Specifically, the influence of 
predictor variables in this study are investigated in relation to a technical solution that 
requires the installation of a manufactured device (the showerhead) rather than a 
behavioural solution such as a commitment to taking shorter showers or recycling grey 
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water. The decision to investigate a technical solution as a dependent variable was 
motivated by a theme in the NEP scale that questions views on whether individuals 
perceive that human ingenuity will resolve environmental imbalances. This notion is 
labelled ‘anti-exemptionalism’ by Dunlap and colleagues (2000). 
1.9.1 The rationale for introducing variables to the NAM 
This research approach is consistent with the need expressed by Heberlein (1981), Stern 
(2000) and Wall and colleagues (2007), who posit that lack of progress in the 
understanding of pro-environmental behaviours is in part due to the lack of comparison 
and synthesis of different theoretical approaches. The conceptual model developed to 
frame the analysis of data that this study draws on addresses this concern. The model 
presents a structure suitable to investigate the extension of the NAM that integrates the 
three aforementioned variables (demographics, environmental concern and pre-existing 
pro-environmental behaviours) that previous studies have demonstrated to have a 
significant association with pro-environmental behaviours in isolation. Although some 
studies (Stern et al., 1999; Stern, 2000; Ibtissem, 2010) have sought to better understand 
pro-environmental behaviours by combining models that include both environmental 
concern and the activation of personal norms through the use of Stern and colleagues’ 
(1999) Values – Beliefs – Norms model, this study tests a conceptual model that includes 
different variables. 
In addition to evidence demonstrating that demographics have explained pro-environ-
mental behaviour in many contexts such as gender (Wester, et al., 2015; Xiao & McCright, 
2015; Feng & Reisner, 2011; Granzin & Olsen, 1991; Straughan & Roberts, 1999; Gilg, Barr 
& Ford, 2005), income (Poortinga, Steg & Vlek (2004); Granzin & Olsen, 1991; Straughan 
& Roberts, 1999; Gilg et al., 2005; Millock & Nauges, 2010); education (Poortinga et al. 
(2004); Wester, et al. (2015); Granzin & Olsen, 1991; Sanchez et al., 2015); Pagiaslis & 
Krontalis, 2014), language (Drill, Aliaga & Cox, 2010; UNESCO Education Sector, 2004; 
Roth, 1992), household segment or composition of occupants (Poortinga et al. (2004) and 
household type or physical structure (Granzin & Olsen, 1991; Berger, 1997; Millock & 
Nauges, 2010; Gilg et al., 2005), the decision to investigate demographics as a predictor 
variable is also based on utility. Demographic variables offer a tangible and easily 
measurable approach by which to consider population segments and make the 
application of targeted communications more actionable (Schlegelmilch, Bohlen & 
Diamantopolous, 1996; Straughan & Roberts, 1999). 
Demographic distinction is particularly important for Victorian water-industry retailers, 
who are charged with the responsibility of communicating water-conservation messages 
to their constituents. Water retailers, including City West Water, Yarra Valley Water and 
South East Water, are geographically bound, with constituents having differing demo-
graphic profiles. For example, City West Water has a comparatively high number of 
residents with English as a second language. Knowledge of the demographic profiles of 
participants and non-participants will enable water retailers to more precisely target their 
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constituents. 
In addition to demographic variables, a measure of environmental concern has been 
incorporated into the study and reflects how widely environmental concern is felt among 
the target sample. According to some (Granzin & Olsen, 1991; Roberts, 1996; 
Schlegelmilch et al., 1996; Straughan & Roberts, 1999), the utility of socio-demographics 
across contexts can be limited, and this, in part, can be explained by expanded awareness 
where the environment is concerned. These authors argue that environmental 
consciousness is no longer a marginal concern for society at large and contend that, as 
environmental concern becomes universally felt, the demographic profile of the ‘green 
consumer’ will continue to evolve, thereby making demographic distinctions less 
apparent. This study challenges that notion and has investigated the NEP (Dunlap & van 
Liere, 1978); Dunlap et al., 2000) as complementary to the NAM. Specifically, whether 
environmental concern is omnipresent among respondents and whether it is a significant 
predictor of pro-environmental behaviour in the water-conservation context is tested. 
The third variable, pre-existing, pro-environmental behaviour, as a predictor variable in 
this study, has been found to have a significant influence on a range of pro-environmental 
behaviours (Truelove et al., 2014; Thorgersen & Olander, 2003; Steinhorst, Klöckner & 
Matthies, 2015; Lanzini & Thogersen, 2014) and it also has a practical utility for those 
charged with the responsibility of communicating pro-environmental messages. For 
example, in 2008, DEFRA included the notion of spill-over effect in its framework for  
pro-environmental behaviour. 
Similarly, Futerra (2006) noted the following, in the publication New Rules: New game. 
Communication tactics for climate change: 
Get someone to do something small and then introduce another larger action once the 
small one is completed. The move upwards won’t just happen on its own: 
communications are needed to link each rung of the ladder (p. 10). 
The benefit of the additional aforementioned variables will be the richer constituent 
profiles that will help water authorities and policy makers distinguish different segments 
of the population based on their socio-demographic and psychological profiles 
(environmental concern, beliefs and personal norms), coupled with knowledge of pre-
existing, pro-environmental behaviours to determine whether a positive spill-over effect 
exists in the context of the Victorian Showerhead Exchange Program. It will therefore 
provide the insight required to develop targeted communication strategies that have a 
greater likelihood of influencing pro-environmental behaviours and improving 
participation rates in showerhead exchange programs. 
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1.9.2 Analysing the dimensions of the NEP 
The second fundamental way in which the study progresses the literature is in exploration 
of the dimensionality of the NEP scale in the context of water conservation. In particular, 
this study follows the recommendation of Dunlap and colleagues (2000), who suggest 
exploring the possibility of scale dimensions across contexts despite the original NEP scale 
being designed as uni-dimensional. Dunlap and colleagues (2000) specifically state that: 
A goal for future research will be to compare the degree to which the NEP beliefs are 
organized coherently across different populations, including comparing multi-
dimensionality when distinct dimensions emerge, as well as the degree to which 
resulting belief systems (or worldviews) influence a range of environmental attitudes, 
beliefs and behaviours (p. 439). 
When revising their original scale, Dunlap and colleagues (2000) acknowledge the 
possibility of five dimensions, as represented in Table 1.2. 
 
Table 1.2: Possible dimensions of the NEP 
Dimension Meaning 
Limits (of nature) Concern regarding the Earth’s carrying capacity  
Anti-anthropogenic 
 
The sentiment that humans do not have a right to modify 
the environment to meet their needs 
Balance (of nature) Concern regarding the balance of nature with modern 
industry 
Exemptionalism  
(human ingenuity) 
The notion that humans have the capacity to successfully 
modify and adapt to changes they make to the natural 
environment 
Eco-crisis (planet under threat The environment is imminently threatened 
 
By exploring dimensions of the NEP scale in the context of a prescribed technical water-
conservation solution, communicators and policy makers will be able to distinguish 
between the drivers of environmental concern, and therefore be better informed to 
make more precisely targeted strategic decisions that encourage pro-environmental 
behavioural change. 
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1.10 Definition	of	key	terms	
Activation of personal norms: A component of the NAM that considers the moral 
obligation felt by an individual to take action for, change or discontinue those actions of 
theirs that produce negative consequences. 
Ascription of responsibility: A component of the NAM that measures the sense of 
responsibility an individual recognises for the negative consequences their actions have 
on those with whom they share a close connection. 
Awareness of consequences: A component of the NAM that measures an individual’s 
awareness of the negative consequences of their actions. 
Anti-anthropogenic: The sentiment that humans do not have a right to modify the 
environment to meet their needs. 
Balance (of nature): Concern regarding the balance of nature with modern industry. 
Behavioural spill-over effect: The capacity for pro-environmental behaviours to lead into 
other behavioural domains. 
Eco-crisis (planet under threat): The environment is imminently threatened. 
Exemptionalism (human ingenuity): The notion that humans have the capacity to 
successfully modify and adapt to changes they make to the natural environment. 
Limits (of nature): Concern regarding the Earth’s carrying capacity. 
New Ecological Paradigm (NEP): The most widely used psychological scale to assess the 
human–environment relationship. It measures environmental concern. 
Resource dilemma: The type of social dilemma that applies to natural resources. In these 
types of dilemmas, the individual is encouraged to manage and restrict the amount of the 
resource they take in the interest of interdependent others. 
Social dilemma: The choice of maximising self-interest over collective interest and 
realising that the advantage gained by acting in self-interest would eventually be eroded 
and the collective would be worse off if everyone pursued self-interest. 
1.11 Overview	of	thesis	structure	
Chapter 1 introduces the background to this study. It considers the relationship between 
climate change and water resources, and the challenges that rapid urbanisation and 
population increase present to the preservation of water resources. Importantly, this 
chapter highlights the relevance of the geographic context for the study – the state of 
Victoria. Discussion in this chapter acknowledges that, with the exception of Singapore 
and Monaco (city-states), Australia is the most urbanised nation on Earth, with Victoria 
having the highest population growth rate of all states and territories in Australia. 
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Following the context for this study, Chapter 1 presents research objectives and key 
research questions to be asked as well as the methodology utilised to answer these 
questions. The chapter also forecasts the study’s contribution. 
Chapter 2 reviews the literature and begins with a discussion of the variety of 
environmental problems society faces today that can be classified as resource dilemmas. 
In this regard, the social dilemma paradigm is discussed, as well as the range of 
theoretical approaches that other researchers have considered when seeking to meet the 
challenges posed by such dilemmas. The NEP is then introduced to the review. This 
provides the opportunity to discuss the level of environmental concern held by an 
individual. Then, Schwartz’s (1977) NAM is discussed to provide an understanding of the 
influence the activation of personal norms (or moral obligation) has on an individual’s 
pro-environmental commitment. Next, the chapter addresses the notion of positive spill-
over effect. The chapter concludes with a review of the effects of socio-economic factors 
on pro-environmental decision-making. 
Chapter 3 outlines the research design, methods and procedures employed in the study. 
The use of a quantitative methodology based on secondary data is justified. This chapter 
details each stage of the study and explains the sampling techniques used to recruit study 
participants. It presents hypotheses and details the rationale for their development and 
then connects them to the main study instrument – a five-part survey. 
This chapter then discusses the recruitment procedure and recruitment source. The 
theoretical basis for binomial logistic regression is explained as well as the steps required 
to present the data in undertaking this type of investigation to ultimately reveal a 
parsimonious model that highlights the significant factors that influence participation in 
the Victorian Showerhead Exchange Program. Specifically, it explains and justifies 
exploratory factor analysis as a means by which to determine the extent to which scale 
items presented in the survey measure intended factors and then discusses Pearson chi 
square and t-tests analyses to determine whether significant independent relationships 
exist between categorical and continuous independent variables, respectively. 
Chapter 4 is dedicated to detailing the procedure undertaken to test the reliability and 
validity of the continuous scale items incorporated into the survey. These include: 
• the New Ecological Paradigm (NEP) 
• the Norm Activation Model (NAM) 
• the behavioural scale. 
This chapter describes and justifies why exploratory factor analysis is undertaken to 
investigate the relational patterns between variables, as well as each scale’s reliability 
and validity. 
Sampling suitability is assessed in addition to the inter-correlations among scale items. 
Component matrices are then reviewed to determine how well items within each scale fit 
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together. Next, Direct Oblimin Technique is utilised to reveal a pattern matrix to assess 
the correlation between factors. 
Further, reliability is reviewed by computing Cronbach alpha values for each scale to 
ensure internal consistency among items loading on respective factors; then, in 
preparation for binomial logistic regression, t-tests are performed for each scale to 
explore whether significant differences exist between showerhead program participants 
and non-participants. 
Chapter 5 presents the results of descriptive analyses for all categorical variables. It 
provides analyses of the sample, behaviours and the demographic characteristics that are 
correlated with program participation and non- participation. Demographics are 
subjected to Pearson chi square analysis to assess whether statistically significant 
relationships exist between participants and non-participants. 
Chapter 6 focuses on binomial logistic regression to arrive at a parsimonious model that 
highlights the factors that influence participation in the Victorian Showerhead Exchange 
Program. 
To establish the parsimonious model, Pearson chi-square tests of all categorical variables 
are reviewed and uni-variable analysis is conducted to consider whether statistically 
significant relationships exist between the dependent variable and each predictor 
variable.  
Next, following the recommendation of Hosmer, Lemeshow and Sturdivant (2013), multi-
variate regression is conducted using all predictor variables that are statistically 
significant. To conclude, hierarchical binomial logistic regression is performed. 
Chapter 7 concludes the thesis with consideration of the parsimonious model, results, 
analyses and implications for policy makers, communicators and researchers. This chapter 
is focused on achieving three goals. First, it presents an overview of the results derived 
from hypotheses testing. Next, it considers the contribution this study makes towards 
advancing the literature, as well as how it progresses the strategic decision-making of 
communicators and policy makers charged with the responsibility of protecting water 
resources. It highlights segmentation criteria that have the capacity to deliver targeted 
communications to individuals who live within communities that face resource dilemmas. 
Finally, the chapter concludes with recommendations and opportunities for future 
research in the context of resource conservation. 
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Chapter 2: Literature review 
2.1	Introduction	
This chapter provides the theoretical framework for this study. First, the origins of 
research into pro-social behaviour are discussed to provide the foundation for a focused 
discourse on a specific type of pro-social behaviour referred to as Environmentally 
Significant Behaviour (ESB). Second, social dilemmas are introduced. A broad definition is 
provided followed by a more specified literature review focusing on the types of social 
dilemmas, including two-person versus multiple-person dilemmas, and then resource 
versus public-goods dilemmas. This section concludes with positioning the context for this 
study as a resource dilemma involving multiple persons. 
Next, the chapter provides an overview of the different approaches researchers have 
taken to better understand the factors that influence pro-environmental behaviours 
when confronted with resource dilemmas. It then discusses two broad approaches: the 
application of rational choice models in comparison with normative models. Rationale is 
provided for the application of a commonly employed normative model – the Norm 
Activation Model (NAM). 
To conclude, the chapter incorporates a detailed discussion of the contribution other 
theories have made in predicting ESB. This includes insights into where opportunities lie 
to improve the predictive validity of the NAM model. In this regard, the spill-over effect of 
an individual’s existing pro-environmental behaviours, their ecological worldview and 
socio-demographic factors are discussed. 
The conceptual model incorporating the factors that are hypothesised to improve the 
predictive validity of the NAM is presented in Figure 2.1. 
With regard to the numbering of the hypotheses, the order of the hypotheses is matched 
with the structure of the study’s primary measurement instrument. For example, the 
hypotheses that relate to socio-demographics are labelled H1a to H1g as they appear first 
in this study’s questionnaire. 	  
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Figure 2.1: The proposed conceptual model 
 
 	  
 
Conservation program participation 
 
Showerhead Exchange Program: 
Yes/No 
 
Socio-demographic factors 
 
- Gender 
- Occupation 
- Education 
- Income 
- Cultural diversity 
- Household type 
- Household composition 
 
Behavioural factors 
 
- Transport use 
- Recycling 
- Purchase 
 
 
Psychological factors 
 
- Environmental concern 
- Activation of personal norms 
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Figure 2.2: An overview of the literature review 
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2.2	Understanding	pro-social	behaviour	
Pro-social behaviour represents a category of acts that are defined by some segments of 
society or one’s social group as behaviour that benefits others (Penner et al., 2005). 
Examples of these acts include volunteering, donating to charity organisations and 
conserving resources in the interest of the broader population. Research surrounding  
pro-social behaviour intensified in 1964 through the analysis and commentary 
surrounding the reported decision-making of 38 bystanders who chose not to intervene 
to prevent the murder of a young woman, Katherine ‘Kitty’ Genovese (Penner et al. 
2005). Despite many of the reports highlighting how many observers had witnessed the 
attack and failed to act lacking clear evidence, this story heightened interest into the 
study of how individuals act in cooperation with, or in defection from, their social group 
(Manning, Levine & Collins, 2007). 
Three common levels of analysis have classified pro-social behaviour. The micro-level is 
concerned with the origins of pro-social tendencies and differences in the causes of these 
tendencies among individuals. For example, this level of analysis is often focused on 
neural or evolutionary bases. The meso-level addresses the helper–recipient dyad, usually 
within a situation-specific context. Examples include the decision of an individual to 
persuade another not to drink and drive or to help a stranger with directions. The macro-
level considers pro-social behaviour in the context of large groups or organisations. The 
decision an individual takes to preserve resources for the common good represents such 
an example (Penner et al., 2005). 
The literature in this study (Figure 2.2) is reviewed from the macro-level perspective of 
pro-social behaviour. It is focused on understanding the individual’s desire to cooperate 
with inter-dependent others (the collective) to conserve water. Specifically, conservation 
of resources is an example of ESB, defined by Stern (2000) as ‘the extent to which human 
behaviours or actions change the availability of materials or energy from the environment 
or alters the structure and dynamics of ecosystems or the biosphere itself (p. 408). 
As a consequence of this macro-level analysis, water conservation can be studied as a 
specific type of social dilemma referred to as a resource dilemma. This perspective 
provides an opportunity to explore factors that influence an individual’s decision-making 
when they are presented with a choice of maximising their own short-term interests for 
personal gain, versus maximising collective interests that in the longer term will also yield 
a personal benefit, providing all other individuals act with the collective interest in mind. 
The following section defines social dilemmas and describes the various ways they can be 
classified. The common approaches to understanding social dilemmas that are referred to 
as ‘resource dilemmas’ are discussed. 
2.3	Social	dilemmas	
Social dilemmas have two defining properties: 1) the individual defecting behaviour 
payoff is higher than the payoff for cooperating behaviour regardless of what others in 
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society do, and 2) all individuals in a society will receive a lower payoff if all defect rather 
than cooperate (Dawes, 1980). Kollock (1998) explains social dilemmas as situations in 
which individual rationality leads to collective irrationality – individual behaviour leads to 
a situation in which a society is worse off than it otherwise would have been. 
People are confronted with many examples of social dilemmas each day. People in 
Victoria, Australia, for example, are asked to be more conscious of their recycling efforts 
by disposing of their batteries and electronic equipment at designated recycling drop-off 
locations. By doing so, individuals exercise a significant effort compared with the 
alternative behaviour of disposing these items with everyday waste in household bins, 
which requires considerably less effort, and eventually having these items reach landfill 
sites. In this instance, the defecting behaviour yields a higher payoff for the individuals in 
terms of time and effort expended; yet, if all in the society chose to defect rather than 
cooperate, society members would be faced with the genuine threat of related 
substances such as cadmium, lead, mercury and arsenic being disposed in landfill sites 
and contaminating ground water. 
Or consider the public transportation system in Germany, where, according to the 
Association of German Transport Operators (Pidd, 2012), 6% of travellers board public 
transport without a valid ticket, costing the government millions of Euros each year. In 
this case, fare evasion, or free-riding, bears the potential of longer-term costs to the 
entire community. While the defecting individuals receive the immediate benefit of free 
travel, consider the increase in public cost if fare evasion grew from 6% to 100% – would 
the system continue in the public interest? 
2.3.1 Classifying social dilemmas 
Social dilemmas can be distinguished by the number of participants affected; that is, two-
person versus multiple-person dilemmas, or by the type of dilemma – public goods versus 
resource dilemmas. 
2.3.1.1 Two-person dilemmas 
The most basic form of social dilemma is the two-person dilemma, in which each person 
is faced with a choice to either cooperate with the other or defect, usually to maximise 
personal gain. The most widely referenced example of a two-person dilemma is the 
prisoner’s dilemma, devised by Tucker in 1950 to illustrate to an audience of 
psychologists at Stanford University the difficulty in analysing non-zero-sum games 
(Princeton University, 1995). 
In Tucker’s prisoner dilemma, two people are charged with a joint offence and are 
presented with three potential outcomes: 
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1. If one confesses and the other does not, the former will be given a ‘one-unit’ 
reward and the other fined ‘two units’. 
2. If both confess, each will be fined one unit. 
3. If neither confesses, both will be cleared of charges. 
As these choices are made without the knowledge of the other’s decision, the payoff 
structure in this scenario, which is designed by a third party (the police or state), 
encourages the two parties (those charged with an offence) to benefit from defection. 
However, both parties stand to benefit much more if they mutually cooperate and do not 
confess. As Platt (1973) describes, there is a tendency for each individual to fall into a 
‘social trap’ or, more specifically, ‘a collective trap’ in which they are tempted to act out 
of individual self-interest, rather than cooperate for joint gain. This type of dilemma is 
often employed as a lens through which to view international relations such as trade 
relations or even armament threats. 
2.3.1.2 Multiple-person dilemmas 
Multiple-person dilemmas (or N-person dilemmas) are generally used to described social 
dilemmas that have broader societal effects, such as the context of this study – water 
conservation. As Kollock (1998) suggests, multiple-person dilemmas can be classified into 
the costs and benefit options available to each individual. The first type represents a 
social fence: the consideration of individual advantage prevents individuals from making 
choices or ‘scaling the fence’ that benefits society as a whole. 
2.4	Public-goods	dilemmas	
Social fences are prevalent with public-goods dilemmas that require individuals to 
contribute towards the provision and maintenance of a public (collective) good that all 
use regardless of their contribution and no-one can be easily prevented from using 
(Parks, 1994). The public transport system example in Germany, referred to above, 
represents a public-goods dilemma. For this system to operate effectively it requires 
funding from users. If all users fail to cooperate and support the system, it will either fail 
or require the redirection of support from alternative public funding sources. 
2.5	Resource	dilemmas	
With regard to the second type of multiple-person dilemma, individuals are confronted 
with a ‘social trap’; that is, an immediate individual benefit that results in a cost shared by 
all. Hardin’s (1968) tragedy of the commons, which represents a social trap, is the most 
influential article written with respect to multiple-person dilemmas. The article 
specifically describes a social trap in terms of a resource dilemma. In particular, Hardin 
provides the example of farmers managing their cattle on a common pasture, with each 
farmer realising that they would gain personally if they added to the number of cattle 
they own that could feed from the common pasture, while at the same time realising that 
if each farmer acted in the same manner, the resource would be soon depleted. 
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Kollock (1998) also describes the type of dilemma experienced in Hardin’s example as a 
‘social trap’. He explains that social traps produce a unique temptation: an immediate 
benefit can be realised by the individual, but this comes at a social cost. If this temptation 
was acted on collectively the outcome could be complete ‘resource’ depletion. Messick 
and McClintock (1983) observe that resource dilemmas are also characterised as a 
‘temporal trap’, wherein the social cost produced is not immediately realised. The 
management of water is an example of a resource dilemma presenting both a social and a 
temporal trap. The decision for individuals to excessively consume water may lead to the 
depletion of water resources over time, which could, in turn, necessitate costly future 
solutions such as the construction and operation of desalination plants. 
This research specifically seeks to understand the motivating factors that influence 
individuals in resource dilemmas to cooperate with interdependent others when they are 
faced with the option of taking action to preserve water resources by participating in the 
Victorian Showerhead Exchange Program. In this context, the decision for an individual to 
cooperate with interdependent others by participating in the exchange program is 
potentially weighed against self-interest that is driven by a preference to avoid individual 
costs. These costs could reflect the required effort to participate in the program, or an 
expectation that the complementary shower head central to the exchange is of low 
quality and may negatively affect the quality of the showering experience. 
The following section outlines common theoretical approaches that researchers have 
taken to understand individual behaviours when confronted with resource dilemmas. 
2.5.1 Common approaches to understanding behaviour in resource dilemmas: 
Rational choice versus normative models 
Researchers have mainly explored two types of models to assess factors that may 
influence pro-social and environmentally significant behaviours (de Groot, 2008; Table 
2.1). Rational choice theory is not a unified theory, but is best understood as a wide 
collection of theories positing that individuals strive to maiximise expected benefits from 
their actions for themselves. In sum, individuals make decisions by weighing the costs and 
benefits of behavioural alternatives. 	  
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Table 2.1: Summary of commonly employed rational choice theories in the social 
marketing context 
Theory Author 
Prospect theory Kahneman & Tversky, 1979 
Theory of planned behaviour Ajzen, 1985 
Theory of interpersonal behaviour Triandis, 1977 
The elaboration likelihood model Petty & Cacioppo, 1986 
The prototype willingness model of behaviour Gerrard et al., 2003 
 
The theory of reasoned action (Ajzen & Fishbein, 1980) and its extended development, 
the theory of planned behaviour (Ajzen, 1985) are the most commonly employed 
rational-choice models in social psychology. The theory of planned behaviour (Ajzen, 
1991), for example, has been utilised recurrently by researchers exploring factors that 
influence pro-social and pro-environmental behaviours. In fact, it is one of the most 
regularly cited models for the prediction of human social behaviour. Its popularity is 
evident in a Google Scholar search for the keyword ‘theory of planned behavior' OR 
‘theory of planned behaviour’. From 22 citations in 1985, the number of citations per year 
has grown steadily to a total of 4550 in 2010 (Ajzen, 2011). 
The theory of planned behaviour assumes human action is under volitional control and 
therefore can be predicted from the intentions of the individual. The construct of 
perceived behavioural control was added to deal with situations in which individuals lack 
choice over the behaviour of interest (Ajzen, 2002). In other words, the desire to act is 
guided by the perception of the individual that they are capable of performing the 
behaviour in question and whether they believe they have the required resources to 
succeed over the obstacles they may encounter while pursuing the behaviour. 
Despite its popularity and ability to predict many human behaviours (see Armitage & 
Conner, 2001 for a meta-analysis of the theory of planned behaviour), the model does 
not explicitly take into account concerns about collective consequences of the behaviour 
and the potential conflict between individual and collective interests, nor does it account 
for circumstances in which individual outcomes are dependent on the behaviour of 
others. The model only considers one social factor, referred to as ‘subjective norm’; this 
factor relates specifically to social pressure to perform or avoid a particular behaviour 
(Ajzen, 1991). As a consequence, the Theory of Planned Behaviour (Ajzen, 1991) is limited 
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in its capacity to predict an individual’s behavioural response to a resource dilemma. 
To account for the observed limitations of the theory of planned behaviour (Ajzen, 1991), 
normative models have been utilised to better understand pro-environmental behaviour. 
The most commonly employed normative model to assess pro-social behaviour is 
Schwartz’s (1977) NAM that investigated normative influences on altruism. In particular, 
this model has been used by Stern and Dietz (1994), Stern, Dietz and Black (1986), Dunlap 
& van Liere (1978) and more recently by Onwezen and colleagues (2013) and van der 
Werff and Steg (2015) to gain insight into pro-environmental behaviours. 
The NAM presents a different perspective to rational choice models such as the Theory of 
Planned Behaviour. It focuses on altruistic behaviour, implying a willingness to forsake 
personal interest for the collective benefit (Abrahamse et al., 2009; Schwartz, 1977). 
Given that pro-environmental behaviours can be considered through the resource-
dilemma paradigm, a critical question to address is what motivates an individual to act in 
a manner that benefits the collective interest rather self-interest. Normative models such 
as the NAM provide insight into what motivates altruistic behaviour. 
The most commonly employed normative model, the NAM, is discussed next. 
2.6	The	NAM	
The NAM posits that altruistic behaviour results from self-expectations or personal norms 
experienced as a sense of moral obligation that is activated when an individual becomes 
aware of the consequences of their behaviour on others (Schwartz, 1977). Further, 
Schwartz identified that personal norms are significantly correlated with altruistic 
behaviour in the case of those most likely to accept, rather than deny, the responsibility 
for the consequences of their actions. 
Importantly, Schwartz (1977) draws the distinction between personal and social norms.  
He supports the notion posited by Parsons (1951) that social norms are expectations, 
obligations and, in some cases, sanctions that are anchored in social groups. In contrast, 
personal norms are expectations, obligations and sanctions anchored in the self (Parson, 
1951, p. 36). This distinction is of particular relevance to this study as the Victorian 
Showerhead Exchange Program that requires individuals to replace their current 
showerhead with a water-efficient one is not subject to sanctions, nor can it be 
considered an obligation as it is voluntary. Further, it could be reasonably argued that 
participation in the showerhead exchange program represents a personal decision in the 
private sphere that is not displayed socially. 
While the central construct in the NAM is personal norms, it is the activation of these 
norms that offers important insights to assist in formulating targeted campaigns that 
encourage altruistic behaviour, or in the context of this study, taking measures to use 
water more wisely by participating in the Victorian Showerhead Exchange Program. 
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2.6.1 Activating personal norms: An overview of the NAM 
Schwartz (1977) argues that for personal norms to be activated and a response to ensue, 
the following process takes place (p. 241): 
1. Activation steps: perception of need and responsibility 
2. Awareness of a person (or group of people) in a state of need 
3. Perceptions that there are actions that could relieve the need 
4. A feeling of a sense of responsibility to become involved 
5. Obligation step: norms constructed and generation of feelings of moral obligation 
6. Activation of pre-existing or situationally constructed personal norms 
7. Defense steps: assessment, evaluation and re-assessment of potential responses 
8. Assessment of costs and evaluation of probable outcomes 
9. Re-assessment and redefinition of the situation by denial of – 
1. State of need (reality and seriousness) 
2. Responsibility to respond 
3. Suitability of norms activated this far and / or others (spillover) 
10. Iterations of earlier steps in light of re-assessments 
11. Response step 
12. Action or inaction. 
The NAM proposed by Schwartz (1977) summarises this sequential process by condensing 
key stages (Figure 2.3) that associate two variables with the potential to activate personal 
norms – awareness of consequences and ascription of responsibility. 
Figure 2.3: The NAM 
 
 
While the NAM was initially applied to a range of pro-social behaviours, including blood 
donation (Zuckerman & Reis, 1978) and donation of bone marrow (Schwartz, 1970), the 
NAM has gained momentum as a theoretical framework that enables better 
understanding of pro-environmental behaviour. These studies include pro-environmental 
decision-making processes of convention travellers (Han, 2014), the commitment of 
employees to save energy in China (Zhang et al., 2013) and studies by van der Werff and 
Steg (2015) exploring the predictive capacity of the NAM when applied to a range of 
energy consuming behaviours that represent different behavioural domains related to 
(AC) (AR) (PN) (BEH) 
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energy consumption, including household energy use (showering), transport (driving 
style) and food (meat) consumption. 
The following section highlights how factors within the NAM influence the activation of 
personal norms. 
2.6.2 The variables in the NAM 
The NAM incorporates three variables to predict pro-social behaviour. As alluded to 
earlier, the first of these, awareness of consequences (AC), is defined as whether 
someone is aware of the negative consequences of their actions on others, or on other 
things one values when not acting pro-socially. AC refers to awareness that an individual 
or group is in a state of need. Schwartz (1977) posits that: 
The more likely individuals are to perceive situations in terms of the consequences their 
own behaviour has for others, the more likely are such individuals to attend to those of 
their values and norms which relate to these personal consequences and hence to 
generate feelings of obligation expressive of these norms. (p. 229) 
De Groot and Steg (2009) support this notion as plausible. They contend that it is 
challenging for an individual to feel a sense of responsibility for an action or to consider 
the effectiveness of actions in the absence of knowing whether their consequences are 
harmful. Therefore, it is hypothesised that H3a: Awareness of negative environmental 
consequences of one’s actions positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those who are aware of the negative 
consequences of their behaviour are more likely to participate in the program. 
The second variable, ascription of responsibility (AR), is described as feelings of 
responsibility for the negative consequences of not acting pro-socially (De Groot & Steg, 
2009). For Schwartz (1977), AR is reflected as the need to become involved with the party 
(or individual) in need through a sense of connectedness. 
Schwartz (1977) draws the distinction between a sense of responsibility and an obligation 
to act. Rather than a sense of relatedness (responsibility) to the party in need, Schwartz 
posits that, ‘feelings of obligation are directed towards the performance of specific acts; 
their strength is a function both of the connections with the needy (responsibility) and 
the implications of the act of self-evaluation’ (p. 246). This distinction is important 
because responsibility is not always followed by an obligation to act because barriers may 
exist that prevent action. This may be represented as social, physical, psychological and 
moral costs (Schwartz, 1977). An individual, for example, may feel a sense of relatedness 
or responsibility to a particular group facing the challenges that the scarcity of water 
resources presents and may not be in a position to act – a psychological barrier may exist 
such as a lack perceived ability to change their current showerhead to a low-flow 
showerhead. 
	36 
Therefore, it is hypothesised that H3b: Ascription of responsibility to those who are 
affected by negative environmental consequences of one’s actions positively influences 
participation in the Victorian Showerhead Exchange Program. That is, those who feel a 
sense of responsibility for others who are negatively affected by their behaviour are more 
likely to participate in the program. 
The final variable in the NAM is personal norms (PN). Schwartz (1977) refers to PN as a 
sense of moral obligation. Researchers who have utilised the NAM to investigate the 
decision-making criteria of individuals considering the purchase of pro-environmental 
products have conveyed the critical role of PN. For example, Klöckner and colleagues 
(2009) utilised the NAM to investigate the purchase of organic food products. They found 
that PN were a significant selection criterion that influenced product choice. 
Yao and colleagues (2019) also found that PN had a positive influence on consumers’ 
willingness to purchase pro-environmental products. Their analysis of 355 residents of the 
Shandong Province in China revealed that the activation of PN led to a preference for 
Green Housing (that is, housing that complies with China’s green building certification 
system) over traditional (non-compliant) housing. 
Onwezen and colleagues (2013) investigated pro-environmental choice more broadly to 
include both environmentally friendly product selection (organic meat, milk, fruit and 
environmentally friendly shampoo) as well as environmentally friendly behaviour 
(travelling in an environmentally friendly way). Their findings underscored the central role 
that PN plays in influencing pro-environmental behaviour. They concluded that an 
individual relies on PN to evaluate whether a personal behaviour is right or wrong. This 
sense of right and wrong then guides behavioural choices. 
It is therefore hypothesised that H3c: Personal norms (moral obligation) positively 
influences participation in the Victorian Showerhead Exchange Program. That is, those 
who experience a sense of moral obligation are more likely to participate in the program. 
2.6.3 The NAM and other influencing factors 
The factors included in the NAM (awareness of consequences, ascription of responsibility 
and personal norms) are subject to analysis in this study to determine the relative 
strength of influence each of these factors have in relation to the dependent variable – 
participation in the Victorian Showerhead Exchange Program. In addition to the factors 
included in the NAM, other factors established as measures of an individual’s 
environmental concern utilising the NEP (Dunlap & van Liere, 1978, Dunlap et al., 2000) 
along with private sphere, impact-oriented behaviours that are classified into recycling, 
purchase and transport mode (Thogersen & Olander, 2003; Lanzini & Thogersen, 2014) 
will be subject to analysis. Further, and in recognition of the findings of numerous 
researchers (Sanchez et al., 2015; Diamantopoulos et al. 2003; Fraj-Andres & Martínez-
Salinas, 2007; Peng, Lee & Ingersoll, 2002; Granzin & Olsen, 1991; Pagiaslis & Krontalis, 
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2014; Gilg et al., 2005; Straughan & Roberts, 1999; Millock & Nauges, 2010 among 
others), the effects of socio-demographic variables on the dependent variable will be 
assessed. 
The rationale for including social demographics, environmental concern and private 
sphere, impact-oriented behaviours in the conceptual model (Figure 2.1), in addition to 
the NAM, is elaborated on in the discussion that follows. Each factor is discussed in turn. 
2.7	Socio-demographics	
In addition to the variables in the NAM model, socio-demographic factors are considered 
in relation to their effects on the dependent variable. The role of socio-demographics in 
assessing factors that influence pro-environmental behaviour has commanded 
considerable attention from researchers. One explanation for the volume of research in 
this area is that demographic variables offer a more measurable approach in which to 
consider population segments (Schlegelmilch et al., 1996; Straughan & Roberts, 1999). 
Consequently, communication managers have been known to refer to demographics to 
determine the potential reach and estimate the likely effects of their campaigns. 
As environmental concern becomes universally felt, the demographic profile of the ‘green 
consumer’ will continue to evolve, thereby making demographic distinctions in isolation 
less relevant (Granzin & Olsen, 1991; Roberts 1996; Schlegelmilch et al., 1996; Straughan 
& Roberts, 1999). In acknowledgement, this study explores whether the inclusion of 
factors relating to the environmental concern (NEP), activation of personal norms (NAM) 
and the potential spill-over effect of existing pro-environmental behaviours (referred to 
above) contribute to the establishment of more meaningful profiles. 
Further support for an approach combining demographics and psychographics is 
expressed in the work of Schlegelmilch and colleagues (1996). They argue that, despite 
their value, segments based on personality and psychographic variables alone may be 
difficult to identify and measure. As a result, segmentation that considers more 
straightforward demographic distinctions would provide for more practical applications. 
Vyncke (2002) claims that important demographic distinctions may often exist between 
groups and therefore help to inform more targeted communication strategies, albeit 
acknowledging that demographic distinctions in isolation often offer little insight into 
what may be driving behaviour. Vyncke (2002) therefore concludes that in order to 
effectively attract and motivate a group of individuals, it is critical to understand 
underlying psychographic characteristics to ensure the most relevant messages are 
communicated. 
In their study reviewing whether socio-demographics have utility as profiling attributes to 
identify the green consumer, Diamantopoulos and colleagues (2003) report that the 
socio-demographics of their sample of United Kingdom residents is useful in identifying  
pro-environmental knowledge and attitudes; however, their utility is more limited when  
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assessing behavioural dimensions of environmental consciousness, including purchasing 
behaviour and taking political action that is environmentally motivated. 
In a later study, Poortinga and colleagues (2004) find that socio-demographic variables 
such as age, household size, education and income that supplement other variables 
including value orientation, environmental concern and concern about global warming, 
account for 15% of home energy use and 35% of transport use. When socio-economic 
variables are excluded, the other factors accounted for 2% and 6%, respectively. More 
recently, Wester and colleagues (2015) report that demographic factors such as gender 
and education are directly related to feelings harboured regarding waste water re-use. 
Further, a comparative study of general social survey data in the United States in the 
years 2000 and 2011 by Xiao and McCright (2015) highlights that environmental concern 
and views held by women were greater than those held by men. Parallels to this finding 
are reported by Feng and Reisner (2011) in the Chinese context. They find that certain 
domestic, pro-environmental behaviours, including turning off running water taps and 
using energy saving products within the home, are more likely to be performed by the 
female residents of Shaanxi when compared with the male residents. 
Socialisation theory is one of the most commonly reported explanations for women 
holding higher levels of environmental concern than men, and subsequently behaving in a 
more pro-environmental manner compared with men. Xiao and McCright (2015), for 
example, acknowledge studies that find a direct relationship between gender and 
environmental concern, particularly when controlling for social roles variables.  
Further, Zelezny and colleagues (2000); Chodorow (1974) and Gilligan (1982) contend 
that across cultures females are socialised to have a stronger ‘ethic of care’, and to be 
more nurturing, cooperative and interdependent. In contrast, males are socialised to 
become more competitive and independent (Chodorow, 1974; Gilligan, 1982.) 
In addition, Dietz and Colleagues (2002), in their investigation of the relationship between 
gender and the social psychological values of altruism, self-interest, traditionalism and 
openness to change, found significant gender differences in one value – altruism. They 
contend that socialisation has led to women in the United States being more engaged 
than men in life maintenance and cooperative activities such as child rearing and 
engagement in the neighbourhood and community. They conclude that such life 
experience has placed greater emphasis on altruism when compared with men. 
The cooperative dimension associated with socialisation theory is of particular value to 
this study, given that the context for this study is water conservation – a resource 
dilemma that requires the cooperation with interdependent others. 
It is therefore hypothesised that, H1a: Gender positively influences participation in the 
Victorian Showerhead Exchange. That is, females are more likely than males to participate 
in the program. 
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Although the precise relationship between occupation and pro-environmental behaviour 
is not prominent in the literature because of the tendency for researchers to cluster 
occupation with other socio-demographic factors, research has demonstrated that a 
person’s trade or profession can explain participation in pro-environmental behaviours. 
The study of the purchasing and consumption habits of 2485 Spanish residents conducted 
by Sanchez and colleagues (2015) reveals that those who are regularly and reliably 
employed are more likely to consider the environmental effects of their purchasing 
decisions and favour appliances with superior energy ratings and products that are 
positively eco-labelled. 
A study by Diamantopoulos and colleagues (2003) focusing on 1697 United Kingdom 
residents reports that occupation is directly associated with environmental knowledge. 
They report that white-collar workers have a deeper knowledge of environmental issues 
in comparison to blue-collar workers. 
Granzin and Olsen (1991) provide insight into studies as far back as the 1970s. These 
studies demonstrated links between demographics and a range of pro-environmental 
behaviours including recycling, attempting to reduce energy usage or purchasing 
environmentally friendly products. Their review of these studies led to the authors’ 
summation that a commitment to pro-environmental action is greater for those who can 
be classified as belonging to a higher socio-economic group, have higher than average 
household incomes, have higher than average education, are married, female and reside 
in a single dwelling that they own. 
Explanations for the relationship between occupation and pro-environmental behaviour 
include those posited by Sanchez and colleagues (2015), who assert that regular 
employment enables citizens to make pro-environmental purchases more frequently. 
They further explain that those who receive a monthly income are positioned to allocate 
funds towards the purchase on environmentally friendly products and services that are 
often expected to be more expensive than traditional alternatives. 
The explanation provided by Sanchez and colleagues (2015) is aligned with the view of 
Granzin and Olsen (1991), who conclude from their study that individuals of higher socio-
economic status (of which occupation is a dimension) are willing to pay more to reduce 
air pollution levels. 
It is therefore hypothesized that, H1b: Occupation positively influences participation in 
the Victorian Showerhead Exchange Program. The higher the level of ‘professional status’ 
of the occupation, the more likely program participation will eventuate. 
Other authors too, including Straughan and Roberts (1999) and Gilg et al. (2005) have 
extensively reviewed the literature to conclude that demographic variables are likely to 
explain variables that may be predictors of environmentally focused behaviours. They 
conclude that the research points to a typical ‘green’ consumer having a profile that 
includes being a young, urban woman with mid- to high-ranging income. 
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The relationship between income and pro-environmental behaviour has also received 
attention from researchers. In the context of adopting water-efficient household 
equipment, Millock and Nauges (2010) in their study of 10,000 homes across 10 OECD 
countries acknowledge that income is a small but significant predictor of pro-
environmental behaviour. More recently, Pagiaslis and Krontalis (2014) report that higher 
incomes significantly predict a greater commitment to pay for and use biofuel as a 
substitute for regular fuel. 
Millock and Nauges (2010) reason that income relates to the affordably of commonly 
more expensive, pro-environmental alternatives such as biofuels. This study hypothesises 
that those with higher incomes and who can afford pro-environmental alternatives are 
more likely than those on lower incomes to have developed and acted on their pro-
environmental ethic. That is to say, pre-existing pro-environmental behaviours that have 
been facilitated by higher income levels may (as Thogersen & Olander, 2003 and 
Unsworth et al., 2013 suggest) spill over into other contexts such as the Showerhead 
Exchange Program. 
It is therefore hypothesised that H1e: Income level positively influences participation in 
the Victorian Showerhead Exchange Program. The higher the level of income, the more 
likely program participation will eventuate. 
The type of home and its composition of occupants has also been linked to pro-
environmental behaviour. Berger and Corbin (1997) report that almost two-thirds (60%) 
of those living in single-family homes are considered recyclers, compared to 35% of those 
living in apartments. Further, Gilg and colleagues (2005) report similar findings. Their 
research concludes that those who reside in a separate dwelling, in contrast to a semi-
detached home, are more likely to match their profile of a ‘committed environmentalist’. 
In addition, Millock and Nauges (2010) report that accommodation capacity of a dwelling 
is related to pro-environmental behaviour. Specifically, the greater the number of rooms 
in a house and the presence of a garden, the greater the likelihood of purchasing and use 
of water-saving products in the home. 
The investigation by Millock and Nauges (2010) is aligned with the context of study – the 
household adoption of water-efficient equipment. Their confirmed hypothesis, that larger 
dwellings increase the probability of the adoption of water-efficient products in the 
home, was based on larger residences being perceived as proxies for wealth. They further 
reasoned that comparatively larger impact on overall household water consumption 
would positively influence the adoption of water-saving devices. 
In the absence of other known studies that analyse the effect of dwelling characteristics 
on the probability of adopting water-efficient devices, the following hypothesis follows 
the same premise outlined by Millock and Nauges (2010): 
H1d: Household type (household’s physical structure) positively influences participation 
in the Victorian Showerhead Exchange Program. That is, larger households are more likely 
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to identify as program participants.  
In addition to dwelling size, the relationship between dwelling occupants and, in 
particular, children in the home and pro-environmental behaviour has been subject to 
analysis. Larsson, Andersson and Osbeck’s (2010) study focuses on establishing a 
framework for future researchers to determine: 1) the antecedents for children becoming 
environmentally responsible and 2) children’s influence on family pro-environmental 
behaviour. Their literature review supports the notion that households with children aged 
13 years and older are significantly engaged in relation to pro-environmental behaviour, 
decision-making and purchasing. 
In addition, according to Autio and Heinonen (2004) and Carle (2000), empirical evidence 
gathered in Nordic countries suggests that a commitment to pro-environmentalism is 
held more strongly by young people, compared to their parents. Larsson and colleagues 
(2010) specifically point to research suggesting that those aged between 15 and 16 years 
consider that their own actions play a significant role in sustainable development, and 
that these actions include recycling, travel and food purchasing. Further, Cullbrand and 
Petersson (2004) report a propensity for Swedish adolescents to engage in paper and 
glass recycling as well as composting. 
Larsson and colleagues (2010) contend that children view the ethical dimensions of 
environmental issues in a similar way to that of adults, while Kahn and Lourenço (2002) 
posit that such a moral commitment to pro-environmentalism exists across cultures. 
Evidence from the Nordic states therefore may apply to the Australian context. 
This study predicts that households with children over the age of 13 are more likely to 
participate in the Showerhead Exchange Program because of their tendency to be 
significantly engaged in pro-environmental behaviour (Larsson et al., 2010; Cullbrand & 
Petersson, 2004) and their capacity to influence pro-environmental decision-making in 
the home (Larsson et al., 2010; Gentina & Muratore, 2012). 
It is hypothesised that, H1c: Household segment (household composition of occupants) 
positively influences participation in the Victorian Showerhead Exchange Program. In 
particular, households with older children (13 years and older) will be those most likely to 
be identified as program participants. 
Education is another socio-demographic variable that has been of interest to researchers. 
Environmental education is important because it has the capacity to shape specific 
attitudes that, in turn, can change human intentions and behaviour toward natural 
resources  (Branchini et al., 2015; Zsoka et al., 2014). Simply stated, the goal of 
environmental education is ultimately to enable a person to strive for and to attain a 
more ecological way of life (Roczen et al., 2014). 
The link between education and pro-environmental behaviour is well documented in the 
literature. For example,  Pagiaslis and Krontalis (2014) in their biofuel study conclude that 
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a higher education is positively associated with a higher degree of environmental concern 
and a more significant propensity to pay for and use biofuels. 
Further, findings from a comprehensive study of two of the European Commission’s 
Eurobarometer surveys on environmental issues demonstrated a strong association 
between education and pro-environmental behaviour. Meyer (2015), through his analysis 
of a combined sample of 53,555 individuals who were representative of the EU 
population, concluded that education led to a perception that environmental issues had a 
significant impact on their lives. This perception has the capacity to influence behaviour. 
Roczen and colleagues (2014) discovered a similar connection between education and 
pro-environmental behaviour. Their study of 1907 students across seven schools and 
universities in southern Germany revealed that being educated about the workings of the 
natural environmental increased students’ appreciation for nature, and that this 
translated into a deeper commitment to environmental conservation. 
A further study that contributes to the development of this study’s education-related 
hypothesis is based on Branchini and colleagues’ (2015) investigation of the effectiveness 
of science programs that are aimed at improving the environmental education of diving 
and snorkelling tourists. The study revealed that education focused on basic coral reef 
biology and ecology increased awareness of human behavioural effects on the 
environment. They concluded that this knowledge may lead to greater levels of concern 
for the health of natural resources and more care taken to avoid harmful behaviours such 
as touching or interfering with coral reef species. 
Branchini and colleagues (2015) also found that individuals with higher educational 
attainment have a higher level of specific environmental education, compared to less-
educated people. Consequently, this study hypothesises that, H1f: Education level 
positively influences participation in the Showerhead Exchange Program. That is, the 
higher the level of education, the more likely program participation will eventuate. 
Language is subject to exploration in this study, given the significance attributed to the 
connection between pro-environmental behaviour and environmental or ecological 
literacy. Roth (1992) observes that dictionaries (for example, Merriam Webster, Oxford 
English Dictionary) generally offer two definitions of literacy: (1) the ability to read and 
write, and (2) knowledge, understanding or competence in a particular field or fields. 
While Roth (1992) contends that the second definition is most common, it is reasonable 
to posit that knowledge, understanding and competence are hinged upon a common 
language and vocabulary. In fact, the United Nations Educational, Scientific and Cultural 
Organization (UNESCO Education Sector, 2004) presents a definition of literacy that 
supports this position: ‘Literacy involves a continuum of learning in enabling individuals to 
achieve their goals, to develop their knowledge and potential, and to participate fully in 
their community and wider society’. It is reasonable to suggest that the capacity to fully 
participate in a community is greatly enhanced by having a shared language. 
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Further, practical evidence exists to support the importance of shared language and pro-
environmental behaviour; for example, Drill and colleagues (2010) were commissioned by 
Los Angeles County, and in particular through the Rivers and Mountains Conservancy 
California Clean Water, Clean Air, Safe Neighborhoods, and Coastal Protection Bond Act of 
2002, to develop a guide for adults with English as a second language. It is therefore 
hypothesised that, H1g: Language (English spoken at home) positively influences 
participation in the Victorian Showerhead Exchange Program. That is, those who speak 
English at home are more likely to participate in the program. 
2.8	The	NEP	
The effects of environmental concern on the dependent variable is also explored by 
utilising the NEP scale developed by Dunlap and van Liere (1978) and later revised by 
Dunlap and colleagues (2000) – it is a representation of an individual’s ecological 
worldview. 
This scale was introduced as an independent variable in addition to the NAM and 
proposed that the NEP is the information filter that influences whether an individual is 
more or less likely to consider the consequences their actions have on other affected 
parties. Stern and colleagues (1995) were the first researchers to explore the relationship 
between the NEP scale and the beliefs and attitudes represented in Schwartz’s NAM 
(1977), in a bid to understand whether the research into environmental concern that the 
NEP scale facilitates would benefit from the insights offered by more explicit social–
psychological models such as Schwartz’s NAM. Stern and colleagues (1995) hold the view 
that: 
… worldview [as measured by the NEP] is causally antecedent to more specific beliefs, 
which in turn are antecedent to personally held norms, intentions and other proximate 
causes of particular actions … information congruent with an individual’s values and 
worldview will be more likely to influence beliefs and attitudes. (p. 726) 
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Table 2.2: A summary of demographic hypotheses 
Demographic 
variable 
Hypothesis References 
Gender H1a: Gender positively influences 
participation in the Victorian 
Showerhead Exchange. That is, females 
are more likely than males to participate 
in the program. 
Wester et al. (2015), Xiao et 
al., (2015), Feng & Reisner 
(2011), Dietz et al. (2002) 
Granzin & Olsen (1991), 
(Straughan & Roberts (1999); 
Gilg et al. (2005), Zelezny et 
al. (2000); Chodorow, 
(1974), Gilligan (1982) 
Occupation H1b: Occupation positively influences 
participation in the Victorian 
Showerhead Exchange Program. The 
higher the level of ‘professional status’ 
of the occupation, the more likely 
program participation will eventuate. 
Sanchez et al. (2015), 
Diamantopoulos et al. (2003), 
Granzin & Olsen (1991) 
Household 
segment 
(composition)  
H1c: Household segment (household 
composition of occupants) positively 
influences participation in the Victorian 
Showerhead Exchange Program. In 
particular, households with older 
children (13 years and older) will be 
most likely program participants. 
Poortinga et al. (2004), Autio & 
Heinonen (2004), Carle (2000), 
Larsson et al. (2010), Cullbrand 
& Petersson (2004), Gentina & 
Muratore 2012) 
Household type H1d: Household type (household’s 
physical structure) positively influences 
participation in the Victorian 
Showerhead Exchange Program. 
Granzin & Olsen (1991), Berger 
(1997), Millock & Nauges 
(2010), Gilg et al. (2005) 
Income H1e: Income level positively influences 
participation in the Victorian 
Showerhead Exchange Program. The 
higher the level of income, the more 
likely program participation will 
eventuate. 
Poortinga et al. (2004), Granzin 
& Olsen (1991), (Straughan & 
Roberts 1999; Gilg & Barr 
2005), Millock & Nauges 
(2010), Pagiaslis & Krontalis 
(2014),  
Education H1f: Education level positively 
influences participation in the 
Showerhead Exchange Program. The 
higher the level of education, the more 
likely program participation will 
eventuate. 
Poortinga et al (2004), Wester 
et al. (2015), Granzin & Olsen 
(1991), Sanchez et al. (2015), 
Pagiaslis & Krontalis (2014), 
Branchini et al. (2015), Zsoka 
et al. (2014), Roczen et al. 
(2014), Meyer (2015) 
Language H1g: Language (English spoken at home) 
positively influences participation in the 
Victorian Showerhead Exchange 
Program. 
Drill et al. (2010), UNESCO 
Education Sector (2004), Roth 
(1992) 
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2.8.1 What is the NEP? 
The NEP is a widely used scale to measure environmental concern (Dunlap & van Liere, 
1978; Dunlap et al., 2000; Amburgey & Thomen, 2012). Stern, Dietz and Guagnano (1995) 
claim that the NEP is the most frequently used scale of its type. The development of the 
scale stemmed from the concepts of the Dominant Social Paradigm (DSP) expressed by 
Pirages and Ehrlich (1974), who posit that the DSP is a worldview that acts as a lens 
through which individuals independently, or as a society collectively, view the world. They 
argue that the prevailing DSP is fundamentally anti-ecological and that a paradigm shift is 
required to ensure that an ecological crisis does not ensue. 
Observing that the DSP may be evolving in light of voiced concerns of the inevitability of 
the limits to growth being experienced by developed economies, Dunlap and van Liere 
(1978) explore the potential of developing a new paradigm, to be named the New 
Ecological Paradigm (NEP), that could be best described by the metaphor the ‘spaceship 
Earth’, which conjures images of the Earth’s carrying capacity and limits to development. 
In sum, the NEP is a scale that includes items representing three key themes prominent in 
the environmental literature (Dunlap, 2008). These themes represent ‘limits’ to growth of 
the natural environment, the importance of maintaining the Earth’s ‘balance’ and a 
theme addressing the notion that nature exists for human use; referred to as anti-
anthropogenicism. This latter theme has been modified to ‘anti- exemptionalism’. They 
set out to measure whether the public at large accepted the content of their newly 
proposed paradigm shift. 
In 1978, Dunlap and van Liere analysed results of questionnaires completed by 806 
respondents, established as a representative sample of the general population (GPS). At 
the same time, they measured responses of a representative sample of an environmental 
organisation sample (EOS). Dunlap and van Liere reported conclusively that the majority 
of the GPS provides responses in support of the NEP and, as expected, a higher level of 
acceptance among committed environmentalists: 
… the general public tends to accept the content of the emerging environmental 
paradigm much more than we expected, and the environmentalists strongly endorse it. 
(p. 22) 
Dunlap and van Liere also measured the relationship between NEP results and other 
measures; for example, they asked questions relating to 1) the obligation that state has to 
pay to protect the environment (investing pollution control); 2) whether they favoured 
established pro-environmental policy; and 3) whether they engaged in a range of pro-
environmental activities. These additional measures confirmed that the NEP had an 
acceptable degree of predictive validity, as those who agreed with the propositions in the 
NEP scale supported funding for environmental programs and pro-environmental policy, 
and were more likely to engage in pro-environmental behaviours. 
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Dunlap and colleagues (2000), as they continued their environmentally focused research, 
were determined to revise the NEP scale. As highlighted by Dunlap (2008), the revision 
incorporates changes, including the addition of two emerging environmental themes. The 
first of these themes is the degree to which industry is ‘exempt’ from environmental 
constraints and the second ‘eco-crises’ acknowledging the growing awareness and 
imminent threat of climate change. In addition to these themes, outmoded terminology 
such as the use of ‘mankind’ have been amended. The current NEP scale is represented in  
Table 2.3. 
2.8.2 The relationship between the NEP and the NAM 
In their study considering the relationship between values, the NEP and the NAM, Stern 
and colleagues (1995) report that beliefs about specific environmental problems are 
informed by a reference to a more general set of beliefs, particularly those expressed in 
the NEP. 
Their study specifically tested an individual’s willingness to pay to preserve the natural 
environment as well as their willingness to act pro-environmentally. Results indicate that 
the NEP adds value to social–psychological models such as the NAM. While they find that 
NEP and AC are correlated, they also recognise that these may be measuring different 
things. The authors regard NEP as indicative of an individual’s perceptions of social 
structural forces at play, whereas AC is more focused on the social processes that affect 
these. In other words, Stern and colleagues (1995) argue that items within the NEP tap 
human-environmental interactions, whereas AC is an individual’s beliefs about the 
consequences of their individual interaction with the environment. For this reason, the 
NEP’s relationship with the dependent variable will be tested independently of the NAM. 
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Table 2.3: The revised NEP scale 
Dimension Items 
Limits (of nature) 
Meaning: Concern regarding 
the Earth’s carrying capacity 
1. We are approaching the limit of the number of people the 
Earth can support. 
6. The Earth has plenty of natural resources if we just learn 
how to develop them. 
11. The Earth is like a spaceship with very limited room and 
resources. 
Anti-anthropogenicism 
Meaning: The sentiment that 
humans do not have a right to 
modify the environment to 
meet their needs 
2. Humans have the right to modify the natural environment 
to suit their needs. 
12. Humans were meant to rule over the rest of nature. 
7. Plants and animals have as much right as humans to exist. 
Balance (of nature) 
Meaning: Concern regarding 
the balance of nature with 
modern industry 
8. The balance of nature is strong enough to cope with the 
impacts of modern industrial nations. 
13. The balance of nature is very delicate and easily upset. 
3. When humans interfere with nature it often causes 
disastrous consequences. 
Anti-exemptionalism 
A rejection of the notion that 
human beings are exempt 
from the laws of nature 
4. Human ingenuity will insure that we do not make the 
Earth unliveable. 
9. Despite our special abilities, humans are still subject to 
the laws of nature. 
14. Humans will eventually learn enough about how nature 
works to be able to control it. 
Eco-crisis (planet under 
threat) 
Meaning: The environment is 
imminently threatened 
5. Humans are severely abusing the Earth. 
10. The so-called ‘ecological crisis’ facing humankind has 
been greatly exaggerated. 
15. If things continue on their present course, we will soon 
experience a major environmental catastrophe. 
2.8.3 Exploring the NEP scale’s dimensionality 
This study investigates NEP dimensions when applied in a context that encourages 
Australians to adopt technical solutions (resulting from human ingenuity) rather than 
behavioural solutions to conserve water. Although the creators of the NEP scale (Dunlap 
& van Liere, 1978) intended their scale be applied as uni-dimensional, they do encourage 
researchers to factor-analyse data, to determine whether dimensions emerge. This is the 
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first time the NEP scale’s dimensionality has been explored in this particular context. 
To date, most researchers have applied the NEP as a summed scale, including Stern and 
colleagues (1995) in their study investigating the willingness of citizens of Fairfax County, 
Virginia to either pay and/or take action to preserve the environment; Stern (2000) in his 
research considering environmental citizenship, private sphere behaviour and policy 
support; Poortinga and colleagues (2004) in their study seeking insight into household 
energy use; and more recently Sahin (2013), exploring the energy conservation 
behaviours of teachers in Turkey. 
Those studies that have explored the dimensionality of the NEP scale report varying 
results. Albrecht and colleagues (1982); Geller and Lasley (1985); Noe and Snow (1990b) 
find the NEP scale to be a three-dimensional scale broadly consisting of ‘limits’ of the 
Earth’s carrying capacity, ‘balance’ of nature, the implication that it is fragile and ‘human 
domination’ over nature. Others including Edgell and Nowell (1989); Lefcourt (1996) and 
more recently Fleury-Bahi et.al (2015) find the NEP scale to be uni-dimensional. 
Moreover, others find the scale to exist in four or more dimensions, including Roberts and 
Bacon (1997), who established a sample representative of the United States by recruiting 
respondents from six recognised test markets in the United States, and Khan, Khan and 
Mohde (2012), considering the dimensionality of the scale across two cities in India (Delhi 
and Mumbai), finding the scale to comprise four dimensions, while Amburgey and 
Thoman, (2012), surveying 328 students at the University of Utah, report the NEP being 
represented as a multi-dimensional scale consisting of five distinct but connected factors. 
While the variation in results of the studies that explore the dimensionality of the NEP 
scale can in part be explained by differing cultural contexts, other contextual differences 
may be influential, including the types of pro-environmental behaviours under review in a 
given study. Pienaar, Lew and Wallmo (2013) explore whether the survey context – that 
is, information provided in a survey – influences the way respondents report their 
answers to NEP scale items. Running multiple versions of the NEP scale, with each 
including information relating to combinations of eight marine species being given to 
participants prior to answering the survey, they conclude that survey context (in this case, 
the species under consideration) influences respondents’ level of environmental concern 
as reflected in their response to the NEP scale items. 
For the purpose of this study, the NEP scale is explored in line with the creators’ revised 
NEP scale (Dunlap et al., 2000) and their original intention for the scale to be employed as 
a uni-dimensional scale. Dunlap and colleagues (2000) and Dunlap (2008) recommend 
that researchers utilise the scale and then decide on the dimensionality of the scale once 
data has been analysed. For this reason, the hypothesis related to the NEP scale is 
expressed as: H2: Environmental concern positively influences participation in the 
Victorian Showerhead Exchange Program. That is, those who are concerned for the 
environment are more likely to participate in the program. 
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2.9	Behavioural	spill	over	
Behavioural factors are included in conceptual model. Although the Victorian 
Showerhead Exchange Program is the focus of this study, other, self-reported behaviours 
of respondents are recorded for the purpose of assessing the potential effect of these 
behaviours on participation rates in the showerhead exchange program. 
2.9.1 Defining behavioural spill over 
Behavioural spill over implies that acting in a pro-environmental manner changes the 
likelihood of performing other pro-environmental behaviours. This change can be positive 
or negative (Lanzini & Thogersen, 2014). Truelove and colleagues (2014) define spill over 
as the effect an intervention has on subsequent behaviours that are not specifically 
targeted by the intervention. Steinhorst and colleagues (2015) describe behavioural spill 
over as a change in the display of one type of pro-environmental behaviour that increases 
the likelihood of displaying another. 
Self-perception has been cited as a common reason to explain behavioural spill over 
(Truelove et al., 2014; Thorgersen & Olander, 2003; Steinhorst et al., 2015; Lanzini & 
Thogersen, 2014). Self-perception theory (Bem, 1972) is based the notion that if an 
individual acts in a pro-environmental manner in one domain, that person’s attitude 
combined with their self-image is likely to be altered in a way that leads to an increase in 
the likelihood of them acting pro-environmentally in other areas. As Lanzini and 
Thogersen (2014) surmise: 
Individuals use their own behaviour as a cue to their broader dispositions and therefore 
a specific behaviour can potentially effect broader behavioural patterns and spark a 
positive spillover across behavioural domains. (p. 382) 
Thogersen (1999) began exploring the concept of spill over in the environmental domain 
in a bid to understand whether pro-environmental policy could be communicated more 
efficiently and have a more immediate effect if targeted at the general rather than 
specific level. For example, participation in a household recycling program to minimise 
waste (specific), in comparison with a broader approach that includes other activities 
targeted towards the same category of problem, such as reusing packaging, avoiding 
excessive packaging and the like (general). 
Thogersen (1999) reported that pro-environmental behaviours are not independent. He 
asserted that when an individual begins to act in a pro-environmental manner this 
behaviour tends to spill over into other areas. He concluded that those acting to separate 
household waste for recycling tend to make more environmentally friendly shopping 
choices. However, he also noted negative spill-over effects, finding a tendency to recycle 
household waste to be linked to a reduced obligation to reduce packaging waste when 
selecting items to purchase. This is attributed to the possibility that some individuals may 
think that when they recycle they have effectively played their part in reducing waste. 
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To improve policy communication, Thogersen (1999) concludes that: 
 … activity goals should substitute ‘state goals’ (the goal of producing a specific ‘state’ 
in the target audience) in behaviour change campaigns … when behavior change is 
based on narrow sector thinking, there is a risk important consequences of the 
campaign are overlooked. (p. 74) 
Other studies have found similar results with regard to positive spill-over effect. Lanzini 
and Thogersen (2014) find a positive spill-over effect in their study on clusters of 
behaviours categorised into the following domains: green shopping, recycling, public 
transport use and conservation. Their findings suggest that undertaking pro-environ-
mental behaviour in one area spills over into other areas and across domains. This spill-
over effect is more likely to increase with low-cost behaviours, compared to high-cost 
behaviours. The most taxing and difficult behaviours do not indicate a spill-over effect. 
Steinhorst and colleagues (2015) in their assessment of spill-over effects, presented 
respondents with two scales of pro-environmental activities: one focused on PEB that 
only had environmental benefits (for example, the decision to take public transport 
rather than drive) and another on PEB with additional personal benefits mainly expressed 
monetarily. Results indicate the strongest spill-over effects for similar activities that 
require minimal effort. 
In the context of this study, understanding whether previous pro-environmental routine 
behaviours spill over into participation in a one-off, campaign-focused activity such as the 
showerhead campaign provides communicators with insights that can drive targeted 
communication messages. 
It is therefore hypothesised that: 
H4: Previous pro-environmental behaviour positively influences participation in the 
Victorian Showerhead Exchange Program. That is, those engaged in pro-environmental 
behaviour are most likely to be identified as program participants. 
2.10	A	summary	of	hypotheses	
While models such as the VBN model (Stern, 2000) and the NAM (Schwartz, 1977) 
present their hypotheses as a sequence of causal effects, the goal of this study is to 
identify the most parsimonious model (Hosmer, Lemeshow and Sturdivant, 2013).  
This approach enables policy makers and communicators to identify and focus on the 
profiling attributes that are common among those participating in the showerhead 
exchange program, and attribute their resources accordingly. Taking this approach has 
informed the design of the conceptual model presented in this study and the 
retrospective development of the hypotheses summarised in Table 2.4. 	 	
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2.11	Proposed	conceptual	model	
The conceptual model presented in Figure 2.1, repeated below, is based on the 
aforementioned assessment of the literature, empirical findings and availability of 
existing data and represents an extension the factors presented in the NAM. This model 
provides the theoretical foundation for this study. 
The conceptual model highlights pathways that have the potential to influence 
participation in the Victorian Showerhead Exchange Program. Three categories of 
influencing factors are presented that include demographics, psychological factors and 
pre-existing behavioural factors. It is important to note that the psychological variables 
have been partitioned into two overarching constructs: environmental concern, 
measured by the NEP scale, and the NAM, which is intended to explore the activation of 
person norms (moral obligation) to act in a pro-environmental manner. 
This study is seeking to reveal a parsimonious model that will provide practical and cost-
effective insights for communicators and policy makers with regard to how they might 
target communications to various constituent segments. This will be achieved by 
investigating the effects of the aforementioned influencing factors on an individual’s 
decision to cooperate with interdependent others in the context of water conservation. 
 
Table 2.4: Summary of hypotheses 
Hypotheses related to demographics 
H1a: Gender positively influences participation in the Victorian Showerhead Exchange 
Program. That is, females are more likely than males to participate in the program. 
H1b: Occupation positively influences participation in the Victorian Showerhead Exchange 
Program. The higher the level of ‘professional status’ of the occupation, the more likely 
program participation will eventuate. 
H1c: Household segment (household composition of occupants) positively influences 
participation in the Victorian Showerhead Exchange Program. In particular, households 
with older children (13 years and older) will be the most likely program participants. 
H1d: Household type (household’s physical structure) positively influences participation in 
the Victorian Showerhead Exchange Program. That is, those in larger households are more 
likely to be identified as program participants. 
H1e: Income level positively influences participation in the Victorian Showerhead 
Exchange Program. The higher the level of income, the more likely program participation 
will eventuate. 
H1f: Education level positively influences participation in the Victorian Showerhead 
Exchange Program. The higher the level of education, the more likely program 
participation will eventuate. 
H1g: Language (English as the preferred language spoken at home) positively influences 
participation in the Victorian Showerhead Exchange Program. That is, those who speak 
English at home are more likely to participate in the program. 	  
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Hypotheses relating to the NEP 
H2: Environmental concern positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those who are concerned for the environment 
are more likely to participate in the program. 
Hypotheses relating to the NAM 
H3a: Awareness of negative environmental consequences of one’s actions positively 
influences participation in the Victorian Showerhead Exchange Program. That is, those 
who are aware of the negative consequences of their behaviour on others are more likely 
to participate in the program. 
H3b: Ascription of responsibility to those who are affected by negative environmental 
consequences of one’s actions positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those who feel a sense of responsibility for others 
who are negatively affected by their behaviour are more likely to participate in the 
program. 
H3c: The activation of personal norms positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those who experience a sense of moral obligation 
are more likely to participate in the program. 
Hypotheses relating to behavioural spillover 
H4: Previous pro-environmental behaviour positively influences participation in the 
Victorian Showerhead Exchange Program. That is, those who engage in pro-environmental 
behaviour are most likely to identified as program participants. 
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Figure 2.1: The proposed conceptual model (repeated) 
 
 
Through a review of the literature this model has been designed to assess four potential 
pathways that can positively influence participation in the Victorian Showerhead 
Exchange Program. These include demographic variables that have independently been 
demonstrated to influence pro-environmental behaviour, a measure of environmental 
concern – the NEP scale. This scale is the most widely utilised measure of an individual’s 
ecological worldview and as discussed in the chapter its capacity to predict pro-
environmental behaviour has been established. 
The third pathway is based on the NAM – a model that was established to measure 
altruism. This model’s predictive capacity has been successfully assessed across a variety 
of domains and contexts including energy policy acceptance, car-use reduction and 
intention to donate blood, among others. 
The fourth pathway presented in the model is the expected positive influence that pre-
existing behaviour will have on participation in the Victorian Showerhead Exchange 
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Program. The inclusion of this variable to the model is supported by studies that have 
indicated the potential for pre-existing behaviour to ‘spillover’ into other pro-
environmental behaviours. Binomial hierarchical logistic regression is employed to 
analyse the existence and the extent of the effects each of these pathways has on 
program participation. 
2.12	The	literature	review:	Concluding	remarks	
The literature across disciplines presents many studies that have sought to address 
resource dilemmas by either utilising normative or rational-choice models. Given the 
interdependent nature of the relationships between actors in the type of social dilemma, 
referred to as a resource dilemma (such as water conservation), this study has centered 
its attention on the application of one of the most widely referred to normative models – 
the NAM. 
To improve the model’s predictive capacity, literature presenting studies on the effects of 
other variables on pro-environmental behaviour have been reviewed. As a result, socio-
demographics, environmental concerns and pre-existing pro-environmental behaviours 
have been investigated as potential influencing variables on participation in the Victorian 
Showerhead Exchange Program. 
The literature also delved into the dimensions of the NEP scale that is employed to assess 
the level of environmental concern held by respondents. The review considered 
numerous studies that have reported varying conclusions, ranging from the NEP as a  
uni-dimensional scale through to it being considered a five-dimensional scale. While the 
dimensionality of the scale has been attributed to culture and survey context, this study 
focuses on the Australian culture and type of prescribed behaviour as potential 
influencers of the scale’s dimensionality. 
The outcome of this study is the determination of the most parsimonious model that 
explains participation in the Victorian Showerhead Exchange Program. This, in turn, 
provides communicators and policy makers with the most targeted and cost-effective 
approaches by which to explore future water-conservation programs. 
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Chapter 3: Methodology 
3.1	Introduction	
Chapter 2 presented the literature review, incorporating the conceptual model for this 
study as well as the hypotheses that are being tested. This chapter considers the research 
methodology to support the study. The context of the study is discussed and the research 
paradigm is introduced: positivism. 
The remainder of this chapter considers the study’s quantitative research approach, the 
justification for the survey approach and the selection of specific questions and scale 
items. The sample design is considered and an overview of the data analysis approach is 
provided. 
3.1.1 The research context 
Water conservation and, in particular, participation in the Victorian Showerhead 
Exchange Program, has been chosen as the context for this study. This context provides a 
particular focus on the type of resource dilemma that Hardin (1968) described in his 
article on the tragedy of the commons, highlighting the tensions that exist between an 
individual’s personal goals to preserve and accumulate resources for personal gain and 
the need to preserve common resources to sustain the interests and livelihoods of 
interdependent others. 
This paradigm is utilised as a framework by which to understand the influencing factors 
that determine the likelihood of an individual to conserve water resources within Victoria, 
Australia by participating in the water industry’s Showerhead Exchange Program. 
3.1.2 The research paradigm and the use of secondary data 
Positivism is the research paradigm employed in this study. Positivism extends the 
approach of natural sciences to the examination of human life (Hasan, 2016). Positivism 
can be described as a belief system arising out of practices in the natural sciences which 
assume that matters that are the subject of research are susceptible to being investigated 
objectively, and that their veracity can be established with a reasonable degree of 
certainty (Brand, 2009). Objective verification requires application of the scientific 
method, either through analysis in the case of those matters that are capable of internal 
verification (for example, mathematical equations), or through the gathering of data in 
the case of those things that cannot be verified from their own terms (Crotty, 1998). 
This paradigm has enjoyed widespread use among social scientists seeking to understand 
patterns of behaviour within social relationships. Typically, the approach that social 
scientists have taken is characterised by the use of sizeable data sets that have been 
subject to quantitative analysis (Hasan, 2016). Those who favour the positivist paradigm 
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are attracted to the type of objective rigour that scientists employ to the knowledge they 
have to offer. 
Positivism is particularly relevant to this study as it seeks to form an objective 
understanding of the relationship between the variables that are included within the 
NAM (Schwartz, 1977) and the NEP (Dunlap & van Liere, 1978; Dunlap et al., 2000), with 
participation in the Victorian Showerhead Exchange Program, based on a large sample of 
respondents (N=1693). 
Further, pre-existing pro-environmental behaviour is explored to determine its capacity 
to influence participation in the program and, in particular, whether pre-existing pro-
environmental behaviours have the capacity to spill over into other behaviours, such as, 
in this case, participation in a showerhead exchange program (Lanzini & Thogersen, 2014; 
Truelove et al., 2014; Steinhorst et al., 2015). Statistical analyses favoured by positivists 
are suitable for the generalisation of key findings in the interest of informing pressing 
policy decisions. 
In sum, the objectivist ontology upon which positivism is based represents the 
perspective that the notion of truth or reality is independent of the observer. From an 
epistemological viewpoint, positivists believe that reality and truth can be studied 
scientifically (Aliyu and colleagues, 2014). 
Positivism is particularly relevant to this study as the data subject to analysis are 
secondary data. Secondary data can be simply defined as data initially collected for 
another purpose (Bax, 2013). 
The positivist paradigm is favoured by those who subject secondary data to the rigours of 
scientific analysis. Dale, Wathan and Higgins (2008) acknowledge that one of the earliest 
examples of secondary analysis is Durkheim’s investigation of suicide. They note that this 
study is consistently referred to as the classic example of positivistic research in which 
records of suicides were treated as ‘social facts’. 
Researchers have advocated the legitimacy and benefits of secondary data for many 
decades. Hakim (1982), for example, highlights that a key advantage of secondary analysis 
is that it encourages the researcher to focus on the theoretical aims and practical issues 
the study is seeking to investigate rather than the mechanics of collecting new data. 
Further, Winter (1999) and Houston (2004) also espouse the practical benefits of utilising 
secondary data. They explain that secondary data generally represent ‘real’ decisions that 
have been made in ‘real’ environments. Compared with other methods of primary data 
collection, secondary data are collected by less obtrusive means, which may reduce self-
report bias.  
Vision (2010) is also an advocate for a greater use of existing data for analysis. He posits 
that data can be considered a public good to the extent that sharing data does not 
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diminish its value and can work as a yardstick for other researchers by providing the 
opportunity to refine methods of analysis. Mongeon and colleagues (2017) share this 
sentiment. They submit that sharing data is not only beneficial for the science community 
– it has the capacity to serve the common good simultaneously. 
Numerous researchers in the fields of marketing and related disciplines that share an 
interest in advancing their understanding of the factors that influence behaviour across 
various contexts have relied on secondary data. For example, Hughes and Naud (2016) 
relied on secondary data to investigate whether motivation and self-efficacy influenced 
smoking behaviour; Musumari and Chamchan (2016) analysed secondary data to examine 
the frequency and factors associated with HIV/AIDS testing among migrant workers in 
Thailand; and Westling and colleagues (2009) depended exclusively on secondary data to 
investigate the socio-economic effects of rive- restoration schemes. 
Secondary data, has also been favoured by researchers seeking behavioural insight with a 
commercial focus. Houston and Johnson (2000) used secondary data to examine factors 
that determine the choice of governance structure of buyer–supplier relationships, and 
Winer (1999) verified that secondary sources of data were capable of providing valuable 
insight into consumer product-switching behaviours. 
Analysing secondary data as the basis for this study serves a significant practical purpose. 
It provides the opportunity to review the data captured by the Savewater Alliance and to 
subject it to advanced statistical analysis with the goal of developing a parsimonious 
model that will assist policy makers and the members of the Savewater Alliance precisely 
target their communications to discreet household segments. This intended outcome 
mirrors the primary purpose of the survey administered by the Savewater Alliance; that is 
reflected in the survey preamble as follows: 
Your response will help us better understand how to communicate our [the savewater 
alliance’s!®] water conservation initiatives… 
As highlighted in Chapter 1, data were originally collected by the Savewater Alliance to 
further its understanding of the factors that influenced participation in the Victorian 
Showerhead Exchange Program. The researcher, as consultant to the Alliance, developed 
a multi-stage research program, informed by a comprehensive literature review that 
commenced with identifying broad population segments and providing a descriptive 
assessment of socio-demographic variables that affected participation levels. 
A subsequent stage of the program proposed more advanced statistical analysis of 
psychological and behavioural factors that affected participation rates at the individual 
rather than segment level. The  Savewater Alliance management was satisfied that the 
knowledge gleaned from the first stage of the project was sufficient to inform its 
marketing strategy to reverse sliding participation rates, and as a result, decided not to 
proceed with the project beyond stage one. 
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Once requested, the Savewater Alliance provided access to data to further investigate 
and report on the psychological and behavioural factors that influence the program 
participation rates of individuals. They further agreed that the data they provided would 
form the basis for this dissertation. 
3.2	Implementation	of	the	measurement	instrument	
3.2.1 The content 
As alluded in Chapter 1, questionnaire development was directed by the research agenda 
developed by the researcher for the Savewater Alliance in the role as consultant. The 
agenda presented distinct stages. The initial stage was focused on classifying segments 
(rather than individuals) of the population and presenting a descriptive analysis of the 
factors that distinguished those who participated in the Victorian Showerhead Exchange 
Program from non-participants. 
The second stage of the agenda considered more advanced statistical techniques to 
investigate the influence of psychological and behavioural factors on program 
participation. This stage of the research agenda was not operationalised by the Savewater 
Alliance as the organisation was satisfied that the analysis resulting from the initial stage 
provided the direction required to make suitable adjustments to the marketing strategy 
designed to increase participation rates. 
Upon application, the Alliance authorised access to the data for use as the basis for this 
study. This access, in turn, provided the means to undertake an advanced analysis of the 
factors influencing program participation of individuals (rather than segments) within the 
population sample and enabled the potential influence of psychological and behavioural 
factors to be examined. 
The section to follow highlights the content of the questionnaire that was developed for 
the Savewater Alliance as the instrument for the study. The questionnaire comprised five 
sections and utilised a combination of closed-ended questions and Likert-type scales. The 
questionnaire format is summarised in Table 3.1. 
Part A: Socio-demographic Analysis was designed to assess the demographic 
characteristics of the sample, including gender, occupation, household composition, 
household type, household income and the influence they had on program participation. 
This section included seven questions. 
Part B: Environmental Concern was assessed using the NEP (Dunlap & van Liere, 1978; 
Dunlap et al., 2000). This was measured on a five-point continuous scale (1 = strongly 
disagree and 5 = strongly agree). Respondents were asked to rate their agreement with 
statements that reflected various dimensions of environmental concern. 
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Part C: The Activation of Personal Norms was explored using the NAM (Schwartz, 1977). 
Respondents were asked to rate their agreement with 21 items that were represented on 
a five-point, Likert continuous scale (1 = strongly disagree and 5 = strongly agree). The 
items measured three dimensions of Schwartz’s NAM: awareness of consequences of 
actions that affect the environment, a sense of responsibility for those effected by their 
actions and a moral sense of obligation (person norm activation) to act in a pro-
environmental manner. 
Part D: Private Sphere Behaviours were considered to determine their spill-over effect on 
the dependent variable: participation in the showerhead exchange program. The 
particular behaviours observed in the study fell into three environmentally relevant 
private sphere behavioural categories identified by Thogersen and Olander (2003) and 
Lanzini & Thogersen (2014): recycling, purchasing behaviour and mode of transportation. 
These items were also measured on a five-point, continuous Likert scale, whereby a score 
of 1 represented never engaging in a behaviour and 5 represented always engaging in the 
particular behaviour in question. 
Table 3.1 Summary of survey items and corresponding variables 
Item Variables 
Part A 
(7 items) 
Demographic and socio-economic variables: Questions considered gender, 
occupation, household segment (composition), household type, household 
income, education and language preferred to be spoken at home. 
Part B 
(15 items) 
Environmental concern (Dunlap & van Liere 1978; Dunlap et al., 2000): Latent 
variable measured by a list of 15 statements that required respondents to 
reflect their level of agreement on a five-point Likert scale that assessed a sense 
of environmental concern.  
Part C 
(21 items) 
The activation of personal norms (Schwartz, 1977): Three latent variables were 
measured by a list of 21 statements that required respondents to reflect their 
level of agreement on a five-point Likert scale. Of the 21 statements, the latent 
variable, Awareness of Consequences was measured by six items, Ascription of 
Responsibility was measured by six items and Personal Norms was measured by 
nine items.  
Part D 
(5 items) 
Private sphere behaviours: Latent variable measured by a list of five behaviours 
that reflected three areas of private sphere behaviours identified by Thogersen 
& Olander (2003) and Lanzini & Thogersen (2014); these required respondents 
to reflect their level of engagement on a five-point Likert scale. 
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3.3	Description	of	sampling	plan	
Data were collected through the development of a self-administered online survey, which 
was made available to the public via the website that represented members of the 
Savewater Alliance. The survey method was the preferred data gathering technique, 
given its capacity to accommodate large samples and to enable the advanced statistical 
analysis required in this study (Hair et al., 2014). 
Respondents could access a link to the questionnaire via the homepage of the 
savewater!® website. They were asked to click on a link, and if they opted to participate, 
the survey was activated. Adults over the age of 18 years were targeted as research 
participants. Participation was voluntary and participants remained anonymous. 
3.3.1 Sample recruitment source 
The Savewater Alliance was established as the central resource for water conservation for 
water retailers in Victoria. The extensively networked connection and online linkage 
between all members provided a sample frame for an unbiased target population of 
respondents, representative of water-retailer constituents, Victoria-wide. Further, the 
connectivity of the Savewater Alliance extends the potential for the recruitment of a large 
sample size. A data collection period of approximately two months was established to 
enable recruitment of several thousand participants: 1693 responses were received. 
This sample size is adequate and reflects the assessment of Osborne and colleagues 
(2004), who cite the guidelines outlined by Comfrey and Lee (1992) to evaluate the 
acceptability of sample sizes according to the following range: 50 – very poor; 100 – poor; 
200 – fair; 300 – good; 500 – very good; 1000 or more – excellent. 
In further support of the the sample size, Guadagnoli and Velicer (1988), in their review of 
several studies, highlight the range of variation that researchers consider valid. Their 
review outlines a span in recommendations from a sample of 50 (Barrett & Kline, 1981) to 
400 (Aleamoni, 1973). 
Once the data were obtained from the Savewater Alliance, SPSS v24 was employed to 
analyse the data. Frequency and cross-tabulations were assessed to identify potential 
errors and missing cases. Further, outliers were identified to ensure extreme cases did 
not influence results. 
3.4	Research	approach	
This study adopted a causal method, enabling quantitative data analysis. The main goal of 
this type of primary research is to gain a precise indication about the relationships among 
predictor variables that in turn leads to an understanding of hypothesised relationships 
(Hair et al., 2014). 
 
 61	
This research approach calls for the identification of critical variables and the 
relationships proposed between these variables and, as a result, inferences can be drawn 
with regard to how individuals within the recruited sample differ in relation to their 
response to the various quantitative measures incorporated into the subject (Tabachnick 
& Fidell, 2013). In sum, the method used in this study is considered more closely related 
to descriptive and causal research when compared with exploratory approaches. 
3.4.1 Hypothesis testing 
Four sets of hypotheses were proposed for testing in this study. These related to 
demographics, environmental concern (using the NEP scale), a sense of moral 
responsibility to act in a pro-environmental manner (using the NAM scale) and the 
relationship between pre-existing pro-environmental behaviour (using five separate 
behavioural questions) and participation in the Victorian Showerhead Exchange Program. 
Preliminary data analysis was conducted by undertaking descriptive analysis. 
Further, the measurement properties of three scales: the NEP, the NAM and a 
behavioural item scale were tested through exploratory factor analysis (EFA). Next, 
demographic categorical variables were subject to Pearson chi-square analysis to 
determine whether there were statistically significant differences between program 
participants and non-participants. This analysis was followed by an assessment of the 
discriminant validity to ensure psychological measurement scales were not highly 
correlated. Then, t-tests were employed to assess the statistically significant differences 
between participants and non-participants in the showerhead exchange program. 
In assessing the most parsimonious model, the following steps were taken as per the 
recommendation by Hosmer and colleagues (2013). 
Step 1: Pearson chi-square analysis was undertaken for all categorical variables, and uni-
variable binomial logistic regression was the method of analysis to assess the significance 
of the continuous scales. 
Step 2: Multi-variable analysis was conducted with all significant variables. Hosmer and 
colleagues (2013) recommend a p-value of <0.25 as the cut-off at this stage of the 
process, based on the work of Bendel and Afifi (1977), and Mickey and Greenland (1989). 
Further, and with specific regard to this stage of the process, Hosmer and Lemeshow 
(2000, p. 95) highlight that: 
Any variable whose uni-variable test has a p-value < 0.25 is a candidate for the 
multivariable model… These authors [Bendel and Afifi (1977) and Mickey and 
Greenland (1989)] show that the use of a more traditional level (such as.05) often fails 
to identify variables known to be important. 
Step 3: Hierarchical binomial logistic regression was undertaken as the final assessment 
of determining the significance of the effects of predictor variables on the dependent 
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variable. Less than 0.05 is the cut-off recommended by Hosmer and colleagues (2013) in 
this final stage of analysis. 
The decision to utilise binomial logistic regression was influenced by similar studies 
seeking to explore pro-environmental behaviours. Logistic regression was utilised by 
Evans and colleagues (2013) when assessing the relationship between recycling rates and 
information respondents received regarding other (different) pro-environmental 
behaviours, such as car-pooling, when testing the notion of positive spill-over effects of 
pro-environmental behaviours. Similarly, Nigbur, Lyons and Uzzell (2010) favoured logistic 
regression when seeking to understand factors that influenced kerbside recycling. 
3.4.2 Data set 
The multi-item measures presented in the survey, namely the NEP and the NAM, were 
measured on five-point Likert scales, assessing responses ranging from 1 = strongly 
disagree to 5 = strongly agree. This response protocol was employed throughout the 
survey to promote consistency and lessen the effects of potential respondent fatigue 
(Dillman, 2000). Similarly, five-point Likert scales were also used to assess existing pro-
environmental behaviours. Respondents were asked a range of behavioural questions; for 
example, how often they made a ‘special effort to buy products with recyclable 
packaging’. The available response options with regard to these behaviours ranged from 
‘never’ to ‘always’. 
3.4.3 The independent variables and their origins 
As alluded earlier, four categories of independent variables were assessed in this study. 
These were considered in a logistic regression model to investigate the ways that the 
independent variables influenced the dependent variable. 
The first category of variables that consisted of a set of characteristics reflecting 
demographic and socio-economic variables were included in the study based on the 
examination of numerous studies concluding that demographics and socio-economic 
status influence pro-environmental decision-making and action (Pagiaslis & Krontalis, 
2014; Millock & Nauges, 2010; Straughan & Roberts, 1999; Gilg et al., 2005; Granzin & 
Olsen, 1991). 
The second category of variables that measured environmental concern was originally 
intended to be a uni-dimensional scale (Dunlap & van Liere, 1978); however, this study 
explored the potential existence of sub-dimension scales that were later identified by 
Dunlap and colleagues (2000). These sub-dimensions provided an indication of the 
following perspectives related to environmental concerns: 1) A concern that humankind is 
approaching the limits (of nature); 2) A concern that humankind is modifying the 
environment to meet its needs and that this is unsustainable – an Anti-anthropogenic 
perspective; 3) A concern for the delicate balance of nature and the threat humankind 
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poses to this; 4) Anti-exemptionalism, which rejects the notion that human ingenuity will 
overcome environmental and natural resource concerns; and 5) Eco-crisis reflecting a 
concern that the natural environment is under immediate threat. 
The third category of variables considers the activation of personal norms as measured by 
the NAM scale. The NAM scale consists of three factors (Schwartz, 1977), including an 
individual’s awareness of the negative consequences of their actions; a sense of 
responsibility for those who will be affected by the consequences of their actions; and a 
sense of moral obligation to act, otherwise referred to as personal norms. 
The fourth category of variables related to respondents’ pre-existing environmental 
behaviours. As alluded to earlier, the behaviours subject to analysis were based on the 
three clusters identified by Thogersen and Olander (2003), and Lanzini and Thogersen 
(2014) – recycling, shopping and transportation choice. 
3.4.4 The dependent variable 
The dependent variable in this study is participation in the Victorian Showerhead 
Exchange Program. As this is a mutually exclusive, dichotomous variable represented by a 
‘yes’ or ‘no’ response, binomial logistic regression was selected as the preferred method 
of analysis. 
3.5	Descriptive	statistics	
Preliminary data analysis incorporated descriptive analysis to test whether independent 
relationships existed between the dependent and predictor variables. In addition, 
descriptive analysis enabled the formation of a deeper understanding of the sample and 
the distribution of the demographic, psychographic and behaviour variables measured in 
this study. Further, this type of analysis provided insight into how representative the 
sample was with respect to population targeted for the showerhead exchange program. 
In preparation for hierarchical binomial logistic regression, Pearson chi-square analysis 
was utilised for categorical ordinal variables and t-tests were used for continuous 
variables. Following tests for independent significant relationships, exploratory factor 
analysis was conducted to explore the interrelationships among variables in psychological 
scales. Next, the scale’s reliability and internal consistency was evaluated by assessing the 
Cronbach alpha values of each scale (Tabachnick & Fidell, 2013). 
This approach is consistent with that of numerous other researchers who have sought to 
better understand the determinants of pro-environmental behaviour, including Willis et 
al. (2013), and Abrahamse and Steg (2009). The theoretical foundation to the analysis 
approach is discussed in the section to follow. This method is consistent with Wall and 
colleagues (2007), who employed this approach in a study analysing a model with similar 
characteristics to explain commuting-car choice intentions. 
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3.5.1 Factor analysis 
As alluded in the section above, factor analysis was undertaken in this study. Factor 
analysis, as described by Reymont and Joreskog (1993): 
is a generic term used to describe a number of methods designed to analyse 
interrelationships within a set of variables or objects, resulting in the construction of a 
few hypothetical variables (or objects), called factors, which are supposed to contain 
the essential information in a larger set of observed variables or objects that reduces 
the overall complexity of the data by taking advantage of inherent interdependencies 
[and so] a small number of actors will usually account for approximately the same 
amount of information as do the much larger set of original observations (p. 71). 
The methodology utilised in this study with regard to factor analysis was EFA, which was 
used to reveal the number of factors influencing variables and to assess which variables 
fit together (Yong & Pearce, 2013). Fundamentally, EFA assumes that there are common 
‘latent’ factors existing in the dataset and provides a method to account for the smallest 
number of common factors that will explain correlations among variables in the data set 
(McDonald, 1985). 
3.5.2 Sample size 
To determine the appropriate sample size for this study and its inherent methodology for 
analysis, requirements can be evaluated in two ways: a minimum number of cases or a 
subject-to-variables ratio (Beavers et al., 2013). Beavers and colleagues (2013) observe 
that the variation in the literature ranges from 51 or more cases, compared to the 
number of variables, to at least 300 cases. Conversely, others contend that the strength 
of the factors and item loadings are of importance, and express that a large sample size 
decreases sampling error and produces more reliable solutions (Hogarty et al., 2005).  
In this research, the sample size of 1693 cases is sufficient to minimise the potential of 
sampling errors and bias of parameter estimates. 
3.5.3 Binomial (binary) logistic regression 
Binomial logistic regression is the preferred method of analysis in this study, given its 
capacity to predict whether an observed case falls into one of two classifications. In 
instances where the dependent variable is mutually exclusive and dichotomous (rather 
than continuous); for example, participation versus non-participation in the showerhead 
program, binomial logistic regression allows for the prediction of group membership. That 
is, identifying those cases that can be classified into one of two groups. As Peng and 
colleagues (2002) concluded, logistic regression is well suited for describing and testing 
hypotheses about relationships between a categorical outcome variable and one or more 
categorical or continuous predictor variables. Tabnachnick and Fidell (2013) shared a 
similar view, contending that this type of analysis also provides assessment of how indep-
endent variables affect the dependent variable and their rank in terms of importance. 
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To determine if and how independent variables affect the dependent variable, this study 
employs a three-stage process recommended by Hosmer and colleagues (2013). As 
alluded in Chapter 1, the procedure commences with a review of Pearson’s chi-square 
tests to examine whether a statistically significant association exists between the 
dependent variable and each categorical predictor variable, while uni-variable logistic 
regression is employed for continuous variables. Then multi-variable logistic regression 
analysis is undertaken, with all predictor variables that are statistically significant at the 
benchmark p-value of less than 0.25 recommended by Hosmer and colleagues (2013). 
The final step in the procedure requires hierarchical regression analysis that includes all 
significant variables added in one block and the non-significant variables added to a 
second block. 
3.5.4 The application of a binomial logistic regression model 
Binomial logistic regression modelling has been used extensively by researchers seeking 
to understand the relationship between a range of factors related to pro-environmental 
behaviour. Gupta and Ogden (2009) employed this type of analysis to understand the 
factors that discriminated between ‘green’ and ‘non-green’ purchasers. They specifically 
considered the influence of socio-demographics, social value orientation, reference group 
identity, perceived efficacy and trust on intentions to purchase pro-environmental 
products. Similarly, Chen and colleagues (2011) used the same type of analysis to assess 
the influence of socio-demographic factors and environmental concern (measured using 
the NEP scale, Dunlap & Van Liere, 1978; Dunlap et al., 2000) on pro-environmental 
behaviours. More recently, Irwin and Berigan (2013) utilised binomial logistic regression 
to explore the influence of social ties and trust on first-order environmental cooperation 
(sacrifices made for the betterment of the environment; for example, driving less 
frequently) and second-order environmental cooperation (enforcement of first-order 
activities, such as paying levies to protect the environment). 
In this thesis, the dependent variable of choice behaviour is participation in the water 
industry showerhead exchange program. Binomial logistic regression was undertaken to 
understand the role of psychological constructs of environmental concern and activation 
of personal norms (moral obligation) on program participation. In addition, binomial 
logistic regression facilitated the analysis of the influence of socio-demographics variables 
and pre-existing pro-environmental behaviour on program participation. 
3.6	Measurement	instrument:	Questionnaire	design	
This section provides insight into the psychological, behavioural and socio-demographic 
factors hypothesised as influencing program participation. In total, four sets of 
independent variables are subject to analysis; these variables are environmental concern, 
personal norm activation (moral obligation), socio-demographics and selected existing 
pro-environmental behaviours. 
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The questionnaire is reflected in the conceptual framework of influencing factors that are 
hypothesised as accounting for participation in the program. The questionnaire 
commenced with items designed to explore the socio-demographic attributes of the 
respondents and then posed questions relating to the respondents’ level of 
environmental concern, followed by questions that assessed whether a sense of moral 
obligation was activated within individuals. The final sequence of questions explored the 
respondents’ existing pro-environmental behaviours. 
Prior to the survey being launched, a pre-test was conducted on a convenience sample of 
12 members of the Victorian population who were over the age of 18 years of age. The 
objective of this pre-test was to clarify item wording and to assess the ease of answering 
the questionnaire. The pre-test with the public provided no indication that any changes in 
the questionnaire were required. However, the questionnaire was also reviewed by the 
Savewater Alliance’s management. Their assessment led to a minor change to the 
questionnaire – a preamble to the NEP survey, that read: 
To help us develop environmentally focused communication, we have included a brief 
addition to this survey. 
The scale we are using is a globally recognised standard. If you do not wish to 
participate please click the close button. 
This revision was made on the basis of the wording of some of the questions contained in 
the NEP scale. Concern was expressed that some of these items could cause alarm; for 
example, Question 1 read: ‘We are approaching the limit of people the Earth can support’ 
and Question 3: ‘When humans interfere with nature it often produces disastrous 
consequences’. The inclusion of a preamble, rather than removing or changing questions, 
ensured the integrity of the scale was maintained. 
3.6.1 Questionnaire detail: Socio-demographic variables 
Items addressing the Victorian Showerhead Exchange Program were integrated with 
socio-demographic characteristics such as gender, occupation, household type and 
household composition, education, income and preferred language spoken at home. In 
this regard, profiles can be developed on the basis of key differences using a series of 
descriptive analyses and more advanced techniques such as factor analysis and 
hierarchical regression analysis to determine the order of influence independent variables 
had on the dependent variable. 
Exploring socio-demographics was considered critical to this study. Many researchers 
have found a positive association between socio-demographic variables and pro-
environmental behaviour. These include gender (Xiao & McCright, 2015; Feng & Reisner, 
2011); occupation (Sanchez et al., 2015; Diamantopoulos et al., 2003); education (Sanchez 
et al., 2015; Fraj-Andres et al., 2007; Peng et al., 2002, Granzin et al., 1991), income 
(Pagiaslis & Krontalis 2014; Gilg et al., 2005; Straughan & Roberts, 1999; Garanzin & 
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Olsen, 1991), household type (Millock & Nauges, 2010; Gilg et al., 2005), household 
composition (Larsson et al., 2010; Millock & Nauges, 2010) and language (Drill et al., 
2010; UNESCO Education Sector, 2004; Roth, 1992). 
The key socio-demographic characteristics of the overall sample are summarised below. 
Table 3.2: A summary of socio-demographic characteristics 
Item description Categories 
Gender Female Male   
Occupation Exec/Managerial Technical Factory/ 
labourer 
Homemaker 
Household 
situation 
Couples Single Single parent Family 
Household type Separate 
house/garden 
Separate house 
without garden 
Flat/unit with 
garden 
Flat/unit 
without 
garden 
Income level High Medium  Low  
Education Postgraduate 
degree 
Degree/diploma VCE/Higher 
School 
Certificate 
Secondary 
 
Language 
(English as  
the preferred 
language at 
home) 
Yes No   
 
3.6.2 Measurement scales for psychological constructs (NEP and NAM 
Survey scales employed in this study are represented in the literature and well-
established theory. The NEP, the NAM and pre-existing pro-environmental behaviours are 
established scales and their application is detailed below. 
3.6.3 The NEP scale 
As referred to in the literature review, the NEP is one of the most commonly applied 
scales used to measure environmental concern (Dunlap & van Liere, 1978). This particular 
scale was of value in this study for its capacity to assess an individual’s perception of 
social structural forces at play such as those that reflect environmental concern, which in 
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turn is correlated with an individual’s sense of the effect their interaction has with the 
environment (Stern et al., 1995), or as Schwartz (1977) expresses it, the ‘awareness of 
consequences’ their actions has on interdependent others. 
A further advantage of using this scale is the communication framework it offers policy 
makers. Although the NEP is often applied as a uni-dimensional scale (Dunlap et al., 2000; 
Poortinga et al., 2004; Sahin, 2013) this study seeks to discover whether respondents can 
be classified into segments that will identify opportunities for targeted communications. 
Table 3.3 represents a revised scale from the original developed by Dunlap and van Liere 
(1978), while Table 3.3.1 illustrates a comparison between the original NEP scale and the 
revised scale. The scale was revised to account for previously defined sexist language, as 
well as to include 1) the emerging notion of ‘human exemptionalism’ – humans being 
exempt from the rules of nature – and 2) realisations of the effects of climate change, 
ozone depletion and anthropogenic climate change reflecting a concern that the planet is 
facing ‘eco-crises’ (Dunlap et al., 2000). 
3.6.4 The NAM scale 
A core component of this study is the NAM (the specific contents of are detailed in 
Table 3.4), which can be described as a socio-psychological model to explain altruistic 
behaviour (Schwartz, 1977). This scale, in particular, assesses the factors that activate an 
individual’s moral sense of obligation to act in a pro-environmental fashion. The scale was 
designed in recognition that an awareness of the negative consequences that an 
individual has in relation to their actions and their effect on interdependent others, if 
associated with an ascription of responsibility to the group affected, will lead to an 
activation of personal norms – a sense of moral obligation to act (Schwartz, 1977). 
In order to assess whether personal norm activation (a sense of moral obligation) 
influenced participation in the showerhead exchange program, the specific actions that 
led to the depletion of water resources were incorporated in the NAM scale that was 
adapted from Steg, Dreijerink and Abrahamse (2005). These actions related to use of 
energy resources. As referred to in this study’s introduction, the IPCC (2013) asserts that 
climate change is undeniable and that water is the main resource through which the 
effects of climate change are felt (UN-Water, 2017a). The Royal Society (2018) supports 
this view by concluding that increases in carbon dioxide emissions (CO2) are the largest 
single contributor to climate change. NASA (2018) emphasises that humans have been 
instrumental in the increase in atmospheric CO2 concentrations by more than a third 
since the commencement of the Industrial Revolution. It argues that this is the most 
significant effect on climate change. 	  
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Table 3.3: The NEP scale and its themes 
Dimension Items 
Limits (of nature) 
Meaning: Concern regarding 
the Earth’s carrying capacity 
1. We are approaching the limit of the number of people the 
Earth can support. 
6. The Earth has plenty of natural resources if we just learn 
how to develop them. 
11. The Earth is like a spaceship with very limited room and 
resources. 
Anti-anthropogenic 
Meaning: The sentiment that 
humans do not have a right to 
modify the environment to 
meet their needs 
2. Humans have the right to modify the natural environment 
to suit their needs. 
12. Humans were meant to rule over the rest of nature. 
7. Plants and animals have as much right as humans to exist. 
Balance (of nature) 
Meaning: Concern regarding 
the balance of nature with 
modern industry 
8. The balance of nature is strong enough to cope with the 
impacts of modern industrial nations. 
13. The balance of nature is very delicate and easily upset. 
3. When humans interfere with nature it often causes 
disastrous consequences. 
Anti-exemptionalism 
A rejection of the notion that 
human beings are exempt 
from the laws of nature 
4. Human ingenuity will insure that we do not make the Earth 
unliveable. 
9. Despite our special abilities, humans are still subject to the 
laws of nature. 
14. Humans will eventually learn enough about how nature 
works to be able to control it. 
Eco-crisis 
Meaning: The environment is 
imminently threatened 
5. Humans are severely abusing the Earth. 
10. The so-called ‘ecological crisis’ facing humankind has 
been greatly exaggerated. 
15. If things continue on their present course, we will soon 
experience a major environmental catastrophe. 
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Table 3.3.1: A comparison between the original and revised NEP scales. 
Original NEP items (1978) Revised NEP items (2000) 
1.We are approaching the limit of the 
number of people the earth can support.’ 
1.We are approaching the limit of the 
number of people the earth can support. 
2. The balance of nature is very delicate 
and easily upset. 
2.Humans have the right to modify the 
natural environment to suit their needs. 
3. Humans have the right to modify the 
natural environment to suit their needs. 
3.When humans interfere with nature it 
often produces disastrous consequences. 
4. Mankind was created to rule over the 
rest of nature. 
4.Human ingenuity will insure that we do 
NOT make the earth unliveable. 
5.When humans interfere with nature it 
often produces disastrous consequences. 
5.Humans are severely abusing the 
environment. 
6.Plants and animals exist primarily to be 
used by humans. 
6.The earth has plenty of natural resources 
if we just learn how to develop them. 
7.To maintain a healthy economy we will 
have to develop a “steady–state” 
economy where industrial growth is 
controlled. 
7.Plants and animals have as much right as 
humans to exist. 
8. Humans must live in harmony with 
nature in order to survive. 
8.The balance of nature is strong enough 
to cope with the impacts of modern 
industrial nations. 
9. The earth is like a spaceship with only 
limited room and resources 
9.Despite our special abilities humans are 
still subject to the laws of nature. 
10. Humans need not adapt to the 
natural environment because they can 
remake it to suit their needs. 
10.The so–called “ecological crisis” facing 
humankind has been greatly exaggerated. 
11. There are limits to growth beyond 
which our industrialized society cannot 
expand. 
11.The earth is like a spaceship with very 
limited room and resources. 
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12.Mankind is severely abusing the 
environment. 
12.Humans were meant to rule over the rest of 
nature. 
 13.The balance of nature is very delicate and 
easily upset. 
 14.Humans will eventually learn enough about 
how nature works to be able to control it. 
 15.If things continue on their present course, 
we will soon experience a major ecological 
catastrophe. 
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Table 3.4: The NAM 
NAM variable Items 
Awareness of consequences (AC) 
Meaning: Acknowledging that not acting  
pro-environmentally has negative 
consequences for others 
Global warming is a problem for society. 
Energy savings help reduce global warming. 
The exhaustion of fossil fuels is a problem. 
The exhaustion of energy sources is a problem. 
 Environmental quality will improve if we use less 
energy. 
It is not certain whether global warming is a real 
problem. 
Ascription of responsibility (AR): A feeling of 
responsibility for negative consequences of 
not acting pro-environmentally 
I am jointly responsible for the energy problems. 
I feel jointly responsible for the exhaustion of 
energy sources. 
I feel jointly responsible for global warming. 
My contribution to the energy problems is 
negligible. 
Not only the government and industry are 
responsible for high-energy consumption levels, 
but me, too. 
In principle, individuals on their own cannot 
contribute to the reduction of energy problems. 
 
Personal norms (activation) (PN): Feelings of 
moral obligation to refrain from or perform 
actions that impact the environment 
I feel personally obliged to save as much energy 
as possible. 
I feel morally obliged to save energy, regardless 
of what others do. 
I feel guilty when I waste energy. 
I feel morally obliged to use green instead of 
regular electricity. 
People like me should do everything they can to 
reduce energy use. 
If I would buy a new washing machine, I would 
feel morally obliged to buy an energy efficient 
one. 
I do not feel guilty at all when I buy vegetables 
and fruit from distant countries. 
I feel obliged to bear the environment and 
nature in mind in my daily behaviour. 
I would be a better person if I saved energy. 
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3.6.5 The pro-environmental behaviour scale 
The items employed to measure pre-existing, pro-environmental behaviour were created 
to be consistent with three environmentally relevant private sphere areas identified by 
Thogersen and Olander (2003), and Lanzini and Thogersen (2014); recycling, purchasing 
behaviour and mode of transport. In their respective studies, these researchers found 
that pro-environmental behaviour in one area influences pro-environmental behaviour in 
other areas at a later time, so long as relatively strong pro-environmental values and 
norms are upheld by the individual. 
This approach is consistent with the practical method that van der Werff and Steg (2015) 
applied in their study, which sought to understand whether the NAM had the capacity to 
predict a range of energy saving behaviours around the home rather than focus on one, 
specific behaviour. 
Table 3.5: Items measuring pre-existing pro-environmental behaviour 
Behaviour item Behaviour type 
Switch products/brands for ecological 
reasons 
General purchasing 
Make a special effort to buy brands or 
products that are good for the environment 
(e.g. cleaning detergent, soap) 
Purchasing (category: fast-moving consumer 
goods or FMCG) 
Walk, ride a bike or use public transport in 
order to reduce air pollution 
Transport mode 
Make a special effort to buy products with 
recyclable packaging 
Recycling 
Consider the energy efficiency ratings of 
products when buying large items (e.g. 
refrigerators, dishwashers, washing 
machines 
Purchasing (category: shopping products or 
whitegoods) 
 
3.7	Data	analysis	strategy:	A	summary	
Data analysis for this study was focused on five key steps. These included a preliminary 
data analysis, descriptive analysis of the data, exploratory factor analysis and binomial 
hierarchical regression. 	  
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Table 3.6: A summary of the data analysis strategy 
Analysis strategy Purpose Analysis activity 
Preliminary data analysis Ensuring a clean data file to 
commence exploration and 
statistical techniques to 
address key research 
questions (Tabachnick & 
Fidell, 2013). 
Preliminary examination: 
1. Data preparation including 
recoding negatively worded 
questions 
2. Identification of missing 
data 
3. Identification of outlying 
data 
4. Multi-collinearity testing 
5. Non-response error 
assessment 
6. Respondent profiling 
 
Exploratory factor analysis To determine to extent to 
which scale items measure 
intended factors (Reymont 
& Joreskog, 1993; Yong & 
Pearce, 2013) 
Identification of factors and 
constructs: 
EFA of NEP 
EFA of NAM 
EFA of behaviour item scale 
1. A review of component 
matrices to assess the 
strength of loadings of each of 
the components of the scales, 
followed by an investigation 
into communalities to 
determine how well items in 
each scale linked together. 
Oblique factor rotation (using 
the Direct Oblimin Technique) 
to produce a pattern matrix 
to reveal how items clustered 
together. 
2. An assessment of reliability 
by reviewing the Cronbach 
alpha scores of the scales with 
factors extracted. 
 
Discriminant validity 
analysis: PLS was used to 
assess discriminant validity. 
To determine that the 
psychological measures 
employed in this study are 
not highly correlated 
PLS was used to assess 
discriminant validity, 
reporting the Fornell & 
Larcker criterion (1981) as 
well as the Heterotrait-
Monotrait ratio (HTMT) as 
recommended by Henseler et 
al. (2015). 	  
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Analysis strategy Purpose Analysis activity 
Pearson chi-square analysis 
and t-tests  
To assess the statistically 
significant relationships 
between participants and 
non-participants in 
preparation for binomial 
logistic regression (Field, 
2009). 
Pearson chi-square was 
utilised for categorical 
variables and t-tests for 
continuous variables. 
Binomial logistic regression Assessing the influence 
independent variables have 
on the dependent variable. 
(Tabachnick & Fidell, 2013; 
Peng et al. 2002, 2013).  
Identification of likelihood of 
program participation by 
establishing the most 
parsimonious model. This 
model is developed in three 
stages: 
1: Review of significant 
relationships between the 
dependent and predictor 
variables; 
2: Multi-variable logistic 
regression with all significant 
predictor variables; 
3: Hierarchical logistic 
regression. 
	
3.8	Conclusion	
A causal approach was employed to test the proposed hypotheses central to this study.  
It was hypothesised that a series of influencing factors that were categorised into four 
sets of independent variables had the capacity to influence the dependent variable – 
participation in the showerhead exchange program. 
Chapter 4, following, is dedicated to assessing the main measurements tools utilised in 
this study. It considers exploratory factor analysis to review the psychometric properties 
of the NEP, NAM and behavioural scales. 
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Chapter 4: Reviewing psychological and 
behavioural measures 
4.1	An	examination	of	the	psychological	and	behavioural	profiles	of	
program	participants	
The following section examines the measurement items utilised in this study to 
determine whether any psychological differences existed between program participants 
and non-participants. Specifically, three psychological measurement scales were subject 
to analysis: the NEP, which measures environmental concern (Dunlap & van Liere, 1978; 
Dunlap et al., 2000), the NAM, which assesses the activation of moral obligation to act in 
a pro-environmental manner (Schwartz, 1977) and a pro-environmental behavioural 
scale, which considers the relationship between pre-existing, pro-environmental 
behaviour on the dependent variable (Thogersen & Olander, 2003; Lanzini & Thogersen, 
2014, respectively). Respondents were asked to rate their responses on a five-point Likert 
scale (1 = strongly disagree to 5 = strongly agree). 
The measurement scale examination process is summarised by the following stages 
recommended by Pallant 2013; Tabachnick and Fidell, 2013: 
1. An assessment of the suitability of the data for factor analysis. 
2. A review of component matrices to assess the strength of loadings of each of the 
components of the scales, followed by an investigation into communalities to 
determine how well items in each scale linked together. 
3. Oblique factor rotation (using the Direct Oblimin Technique) to produce a pattern 
matrix to reveal how items clustered together. 
4. An assessment of reliability by reviewing the Cronbach alpha scores of the scales 
with factors extracted. 
5. An assessment of discriminant validity using the Fornell and Larcker criterion 
(1981) as well as an assessment of the Heterotrait-Monotrait ratio (HTMT) as 
recommended by Henseler, Ringle and Sarstedt (2015). 
4.2	Application	of	EFA	
This section details the approach taken to validate key scales incorporated into the 
questionnaire. The NEP scale (Dunlap et al., 2000), the NAM scale and the pro-
environmental behavioural scale (Thogersen & Olander, 2003; Lanzini & Thogersen, 2014) 
were subjected to exploratory factor analysis to investigate underlying relational patterns 
between variables and to test validity and reliability. The following process, recommend-
ed by Tabachnick and Fidell (2013), was followed to conduct the factor analysis. 
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4.2.1 Assessing the suitability of the data 
Initially, suitability was assessed in terms of size of the data set. It was concluded that the 
data set of 1693 records was ample. Tabachnick and Fidell (2013), for example, suggest 
that at least 300 cases for factor analysis should be considered. Further, the sample size 
reflects adequacy according to the guidelines reported by Comfrey and Lee (1992), who 
assessed the acceptability of sample size in relation to the following range: 50 – very 
poor; 100 – poor; 200 – fair; 300 – good; 500 – very good; 1000 or more – excellent. 
An assessment of the strength of inter-correlations among items was also reviewed. In 
this regard correlation matrices for all scales were reviewed to determine whether co-
efficients of greater than 0.3 could be found, as recommended by Tabachnick and Fidell 
(2013). In addition, Bartlett’s test of sphericity (Bartlett, 1954) and the Kaiser–Meyer–
Olkin (KMO) were reviewed to assess sampling suitability (Kaiser, 1970, 1974). 
4.2.2 Factor extraction 
To determine which factors to retain, the component matrices were reviewed to 
determine the strength of the loadings of each component and consequently assess how 
many factors exist for each scale. As per the recommendation of Tabachnick and Fidell 
(2013), an exploratory approach was taken to determine which factors to retain. This 
process included applying the eigenvalue rule (Kaiser, 1970; 1974), which led to factors 
with an eigenvalue of 1.0 of more being retained for further analysis. 
In addition, Catell’s (1966) scree test was applied. This test included inspecting a plot 
graph of eigenvalues to determine the point at which the shape of the curve represented 
on the graph altered direction to become horizontal. Factors above the break point (or 
elbow) were retained for further analysis. 
Next, to determine how well items link together, communalities were reviewed to 
highlight items with low values. With regard to the NAM and the pro-environmental 
behaviour scale, those with low values of 0.3 or less were highlighted for further scrutiny 
(Hogarty & colleagues, 2005); Hair & colleagues, 1998). Factor loadings for the NEP scale 
were subject to a more stringent cutoff value – the rationale for this decision is discussed 
in section 4.2.3. 
Next, Bartlett’s test of sphericity (Bartlett, 1954) and KMO test for sampling adequacy 
was performed (Kaiser, 1974; 1970). Bartlett’s test of sphericity explores the null 
hypothesis and whether there are correlations among variables. If the observed 
significance is less than 0.05, factor analysis is deemed inappropriate. The KMO measure 
compares the magnitude of the observed correlation coefficients against the magnitude 
of the partial correlations. The values range between 0 and 1, with 0.6 considered the 
minimum value for good factor analysis (Tabachnick & Fidell, 2013). 
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The final stage in the factor extraction method included performing oblique factor 
rotation employing the Direct Oblimin Technique to produce a pattern matrix that 
illuminated the correlation between factors. Items that cross-loaded were removed and 
the analysis repeated. 
Oblique factor rotation was preferred over orthogonal rotation. While orthogonal 
rotation results are easier to report and interpret (Tabachnick & Fidell, 2013), they 
assume factors are independent (Field, 2009; Tabachnick & Fidell, 2013). Oblique rotation 
allows for the correlation of factors. 
The oblique rotation approach is particularly relevant for a scale such as the NEP, which 
was originally intended as uni-dimensional (Dunlap & van Liere, 1978; Dunlap, 2000), yet 
researchers conducting factor analysis found variation in the number of factors that scale 
represents when applied across different contexts (for example, Albrecht et al., 1982; 
Geller & Lasley, 1985; Noe & Snow, 1990b; Edgell & Nowell, 1989; Lefcourt, 1996; Fleur-
Bahi, 2015). Based on the potential for variation, it was appropriate to employ a 
technique that allowed for the correlation of factors. 
In addition, pattern matrices were reviewed to determine how many factors loaded on 
each component as well as their relative strength. As recommended by (Tabachnick & 
Fidell, 2013).  
4.2.3 Factor analysis: review of results – NEP 
The 15 items of the NEP scale were subjected to principal component analysis (PCA) using 
SPSS version 24. The choice of PCA is consistent with a key goal of this study – to develop 
a parsimonious model to explain participation in the Victorian Showerhead Exchange 
Program. PCA was employed to analyse the NEP, NAM and pro-environmental behaviour 
scale. As Tabachnick and Fidell (2013) explained, PCA is the preferred solution for 
researchers aiming to reduce a large number of variables down to a smaller number of 
components. 
Field (2009) argued that PCA is a psychometrically sound procedure, has similarities to 
discriminant analysis – a technique employed to analyse interval data such as the interval 
scales subject to PCA in this study – and is less conceptually less complicated than factor 
analysis. He further pointed to the extensive review conducted by Guadagnoli and 
Velicier (1988), who reported that solutions based on PCA do not differ significantly from 
those generated by factor analysis. 
Before performing PCA the suitability for the data for factor analysis was considered. 
Specifically, a study of the correlation matrix revealed many coefficients had a value of 
0.3 or above as recommended by Tabachnick and Fidell (2013). 
In addition to inspection of the correlation matrix and to determine whether exploratory 
factor analysis was appropriate for the NEP scale, the KMO measure of sampling 
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adequacy was conducted. The sample size was found to be adequate based on a KMO 
score of 0.886 – a score higher than the recommended 0.6 (Kaiser, 1970; 1974), further 
Bartlett’s test of sphericity (Bartlett, 1954) demonstrated statistical significance (see 
Table 4.1). 
 
Table 4.1: KMO and Barlett’s Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy 
0.886 
Bartlett's test of Sphericity. Approx. chi-square 7054.474 
df 105 
Sig. 0.000 
 
Principal components analysis revealed three components had eigenvalues exceeding 1; 
these explained 4.9, 1.67 and 1.09 of the variance, respectively. A review of the scree plot 
showed a clear break between the first, second and third components and remaining 
components; however, it was decided to investigate the data further to determine 
whether specific item extraction would improve the scale’s predictive capacity. 
The NEP scale was intended as a uni-dimensional scale that measures a generalised sense 
of environmental concern (Dunlap & van Liere, 1978; Dunlap et al., 2000). It is the most 
utilised scale employed by researchers to measure environmental concern. In their 
revision of the scale in 2000, Dunlap and colleagues performed principal component 
analysis to reveal five potential sub-dimensions (see Table 4.2), which they acknowledge 
may vary in significance depending on the sample and context. Recently, for example, 
Amburgey and Thoman (2012) found the NEP to be a multi-dimensional scale with five 
distinct but connected factors, and Khan et al. (2012) found the scale to have four 
dimensions. However, more recently, Fleury-Bahi and colleagues (2015) found the NEP 
scale operated uni-dimensionally. Others who have employed the NEP scale prior to its  
revision found the scale to consist of three dimensions (Albrecht et al., 1982; Geller & 
Lasley, 1985; Noe & Snow, 1990b). 
The five dimensions of the NEP scale developed by Dunlap and colleagues (2000) can be 
summarised around the following themes: 
1. Limits (of nature) 
2. Anti-anthropogenicism 
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3. Balance (of nature) 
4. Anti-exemptionalism 
5. Eco-crisis 
Further investigation included a review of communalities. As alluded to in section 4.2.2, a 
higher loading value has been applied to the NEP scale. This decision is guided by the 
perspective articulated by Nunnally and Bernstein (1994). They contend that the goal of 
factor analysis is explain the most variance with the smallest number of factors. 
While elements such as sample size, factor method and factor rotation decisions have 
influence on achieving the goal described by Nunnally and Bernstein (1994), so do factor 
loading decisions. Peterson (2000) in his meta-analysis of 803 different factor analyses 
reported in 568 Marketing and Consumer Behaviour journals (401 of which reported 
factor loadings) observed no consensus in relation to what is considered high or low 
factor loadings. He concluded that factor loading cut off values appeared by be largely 
determined by the researchers’ intuition and personal experience. 
Despite a lack of consensus with regard to specific factor loading cutoff values to 
nominate, reseachers agree on a range. Hogarty and colleagues, 2005; Pallant, 2013 
describe, items of a value of above 0.3 may indicate that the item fits well with others 
while Hair and colleagues conclude that the cutoff value of 0.5 or more results in greater 
practical significance. 
A factor loading value of 0.6 was applied to the NEP , given the lack of consensus with 
regard to how many dimensions may exist within the NEP scale (Dunlap et al., 2000; 
Dunlap, 2008, Albrecht and colleagues (1982); Geller and Lasley (1985); Noe and Snow 
(1990b); Edgell and Nowell (1989); Lefcourt (1996) and Fleur-Bahi (2015). 
With a loading value of 0.6 applied, the computation revealed that item 3: When humans 
interfere with nature, it often produces disastrous consequences, item 8: The balance of 
nature is strong enough to cope with the impacts of modern industrial nations, item 9: 
Despite our special abilities humans are still subject to the laws of nature and item 10: 
The so-called ecological crisis has been greatly exaggerated were not displayed when a 
loading of 0.6 was specified.  
As a result, these items were removed. 
4.2.4 Factor assessment with items 3, 8, 9 and 10 removed 
When items 3, 8, 9 and 10 were removed, the correlation matrix displayed many items 
loading 0.3 or higher. There was an adequate sample size based on a KMO score of 0.830 
– a score higher than the recommended 0.6 (Kaiser, 1970; 1974); further, Bartlett’s test of 
sphericity (Bartlett, 1954) demonstrated statistical significance. 	  
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Table 4.2: The NEP and its dimensions 
Dimension Items 
Limits (of nature) 
Meaning: Concern regarding 
the Earth’s carrying capacity 
1. We are approaching the limit of the number of people the 
Earth can support. 
6. The Earth has plenty of natural resources if we just learn 
how to develop them. 
11. The Earth is like a spaceship with very limited room and 
resources. 
Anti-anthropogenic 
Meaning: The sentiment that 
humans do not have a right to 
modify the environment to 
meet their needs 
2. Humans have the right to modify the natural environment 
to suit their needs. 
12. Humans were meant to rule over the rest of nature. 
7. Plants and animals have as much right as humans to exist. 
Balance (of nature) 
Meaning: Concern regarding 
the balance of nature with 
modern industry 
8. The balance of nature is strong enough to cope with the 
impacts of modern industrial nations. 
13. The balance of nature is very delicate and easily upset. 
3. When humans interfere with nature it often causes 
disastrous consequences 
Anti-exemptionalism 
Meaning: A rejection of the 
notion that human beings are 
exempt from the laws of 
nature 
4. Human ingenuity will insure that we do not make the Earth 
unliveable 
9. Despite our special abilities, humans are still subject to the 
laws of nature. 
14. Humans will eventually learn enough about how nature 
works to be able to control it. 
Eco-crisis 
Meaning: The environment is 
imminently threatened 
5. Humans are severely abusing the Earth 
10. The so-called ‘ecological crisis’ facing humankind has 
been greatly exaggerated. 
15. If things continue on their present course, we will soon 
experience a major environmental catastrophe. 
 
The final review of the pattern matrix with items 3, 8, 9 and 10 removed displays strong 
loadings with all variables loading on just one of three components (see Table 4.3). As 
alluded earlier, although Dunlap and van Liere (1978) employed their scale as uni-
dimensional, a later principal component analysis conducted by Dunlap and colleagues 
(2000) revealed five dimensions: a finding consistent with Amburgery and Thom (2012), 
who also found the NEP consisted of five dimensions. 
The outcome of specifying higher loadings produced an outcome consistent with the view 
of Thurstone (1947) who contends that a component matrix should be rotated to present 
a simple structure; that is, a structure that produces items that only load on primary 
rather than secondary factors (Pett, Lackey & Sullivan 2003). 
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4.2.5 Assessing reliability of the NEP scale: The Cronbach alpha values 
The initial pattern matrix as outlined in Table 4.3 provided an assessment of factors for 
further analysis, as a result Cronbach’s alpha values were computed to determine internal 
consistency among the items loading on each respective factor. Factor one had a 
Cronbach alpha value above the 0.7 threshold recommended by Nunnally (1978) – it was 
0.780. However, the Cronbach alpha values for factors two and three were below the 0.7 
threshold recommended by Nunnally (1978); they were .630 for NEP factor two and .586 
for NEP factor three. Given that the dimensions for factors two and three had fewer than 
10 items the recommendation by Briggs and Cheek (1986) was adopted. They 
recommend that a more appropriate analysis of internal scale consistency when fewer 
than 10 items exist within a scale is the mean inter-item correlation. The specific range 
they recommend for the inter-item correlation is between 0.2 and 0.4. Both factors two 
and three met this threshold as depicted in Tables 4.4 and 4.5. 
 
Table 4.3: Pattern matrix for the NEP scale comment (all factors scores are included; 
SPSS only displays loadings above the specified threshold) 
Item Original Dimension Component 
  Factor 1 Factor 2 Factor 3 
Factor 1: Eco volatility       
1. We are approaching the limit 
of the number of people the 
Earth can support. 
Limits 0.676   
5. Humans are severely abusing 
the Earth. 
Eco-crisis 0.776   
11. The Earth is like a spaceship 
with very limited room and 
resources. 
Limits 0.682   
13. The balance of nature is 
very delicate and easily upset. 
Balance 0.612   
15. If things continue on their 
present course, we will soon 
experience a major 
environmental catastrophe. 
Eco-crisis 0.764   
Factor 2: Anti-exemptionalism    
4. Human ingenuity will insure 
that we do not make the Earth 
unliveable. 
Anti-exemptionalism  0.712  
6. The Earth has plenty of 
natural resources if we just learn 
how to develop them. 
Limits  0.745  
14. Humans will eventually learn 
enough about how nature works 
to be able to control it. 
Anti-exemptionalism  0.609  
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Factor 3: Anti-anthropogenicism    
2. Humans have the right to 
modify the natural environment 
to suit their needs.  
Anti- 
anthropogenicism 
 
  0.681 
7. Plants and animals have as 
much right as humans to exist. 
Anti- 
anthropogenicism 
  0.629 
12. Humans were meant to rule 
over the rest of nature. 
Anti- 
anthropogenicism 
  0.735 
 
 
Table 4.4: Mean inter-item correlation matrix for the second factor –  
Anti-exemptionalism 
 NEP 4 NEP 6 NEP 14 
NEP 4 1.000 0.347 0.426 
NEP 6 0.347 1.000 0.326 
NEP 14 0.426 0.326 1.000 
 
 
Table 4.5: Mean inter-item correlation matrix for the third factor –  
Anti-anthropogenicism 
 NEP 2 NEP 7 NEP 12 
NEP 2 1.000 0.264 0.342 
NEP 7 0.264 1.000 0.386 
NEP 12 0.342 0.386 1.000 
 
4.2.6 The NEP scale: Finding three dimensions 
Exploratory factor analysis revealed that the NEP scale in the context of this study is a 
three-dimensional scale. The three dimensions have been renamed to reflect the 
interpretation of respondents. Renaming factors is consistent with the approach of 
Dunlap and colleagues (2000) who suggest that, “…the number of [NEP] dimensions may 
vary for different populations…”p.426. They go further to assert that patterns of 
dimensionality may emerge with some samples that will justify the creation of two of 
more subscales that represent distinct dimensions of the NEP. 
In 2007, Manoli, Johnson and Dunlap (the scales creator), employed the NEP to assess the 
ecological worldview of children. They found similar dimensionality effects to this study. 
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They discovered three dimensions that explain the ecological worldview of children, 
concluded that 11 rather than 15 items were represented in the NEP scale and that 
certain factors included one item that the NEP authors intended to be indicative of 
another dimension. These findings resulted in Manoli, Johnson and Dunlap (2007) 
renaming dimensions of the NEP to suit the context. The effects of the findings of this 
study will be elaborated on in this chapter’s conclusion. 
Three distinct NEP themes have emerged from this study. They have been labeled as 
follows (Table 4.6) for the final analysis in this study – binomial logistic regression: 
NEP Factor 1: Eco-volatility – A factor that combines two factors acknowledged by Dunlap 
et al. (2000) that are referred to as ‘limits’ to the Earth’s carrying capacity and ‘eco-crisis’ 
that represents concern that the Earth is at straining point 
NEP Factor 2: Anti-exemptionalism – A factor that posits that despite human ingenuity, 
humans are not exempt for the laws of nature. This factor is also referred to as ‘human 
dominance’ over nature. Item 6, ‘The Earth has plenty of natural resources if we just learn 
how to develop them’ fell under the ‘Limits’ dimension in the previous scale as 
respondents appeared to have addressed the reference to availability of resources in the 
statement (Dunlap and colleagues, 2000). However, in this study, respondents seem to 
focus on the latter part of the statement which refers to humans’ capacity to adapt to the 
laws of nature and ‘learn how to develop’ [natural resources]. As a result, item 6 is now 
located under NEP factor 2 – ‘Anti-exemptionalism’. 
NEP Factor 3: Anti-anthropogenism – A factor that outlines the belief that humans do not 
have a right to modify the environment to meet their needs. 
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Table 4.6 Re-labelled dimensions of the NEP scale 
Factor 1: Eco-volatility 
Reliability: Cronbach alpha: 
0.780 
Factor 2: Anti-
exemptionalism 
Reliability: mean inter-item 
correlation range of between 
0.2 and 0.4 
Factor 3: Anti-
anthropogenicism 
Reliability: mean inter-item 
correlation range of between 
0.2 and 0.4 
1. We are approaching the 
limit of the number of 
people the Earth can 
support. 
4. Human ingenuity will 
ensure that we do not make 
the Earth unliveable. 
2. Humans have the right to 
modify the natural 
environment to suit their 
needs.  
5. Humans are severely 
abusing the Earth. 
6. The Earth has plenty of 
natural resources if we just 
learn how to develop them. 
7. Plants and animals have as 
much right as humans to 
exist. 
11. Earth is like a spaceship 
with very limited room and 
resources. 
14. Humans will eventually 
learn enough about how 
nature works to be able to 
control it. 
12. Humans were meant to 
rule over the rest of nature. 
 
13. The balance of nature is 
very delicate and easily 
upset. 
  
15. If things continue on 
their present course, we will 
soon experience a major 
environmental catastrophe. 
  
Summary of internal consistency measures 
Factor one: Eco-volatility Cronbach alpha 0.780 
Factor two: Anti-
exemptionalism 
mean inter-item correlation 
range 
0.2 to 0.4 
Factor 3: Anti-
anthropogenicism 
mean inter-item correlation 
range 
0.2 to 0.4 
 
4.2.7 Factor analysis: NAM 
The 21 items of the NAM scale were subjected to principal component analysis (PCA) 
using SPSS v24 based on its suitability for researchers seeking to establish a parsimonious 
model (Tabachnick and Fidell, 2013) as well as its soundness as psychometric procedure 
(Field, 2009). Before performing PCA the suitability of the data for factor analysis was 
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considered. The correlation matrix revealed many coefficients had a value of 0.3 or above 
as recommended by Tabachnick and Fidell, 2013. 
The sample size was found to be adequate based on a KMO score of 0.886 – a score 
higher than the recommended 0.6 (Kaiser, 1970, 1974). Further, Bartlett’s test of 
sphericity (Bartlett, 1954) demonstrated statistical significance (see Table 4.7). 
 
Table 4.7: KMO and Bartlett’s Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy 
0.940 
Bartlett's test of Sphericity Approx. chi-square 19537.65 
df 210 
Sig. 0.000 
 
The NAM scale (Schwartz, 1977; 1991) comprises three variables to predict pro-social/ 
altruistic behaviour. The first variable awareness of consequences (AC), considers 
whether an individual is aware of the negative consequences their actions have on others 
or on other things one values when not acting pro-socially. Schwartz (1977) and De Groot 
and Steg (2009) posit that a sense of awareness of the consequences of one’s actions is a 
necessary precursor to feeling a sense of responsibility to act in a pro-social manner. 
The second component of the NAM is ascription of responsibility (AR), in other words a 
sense of responsibility for the negative effect of not acting pro-socially (De Groot & Steg 
2009). For Schwartz (1977) AR mirrors a sense of connectedness towards those who are 
affected by the individual’s actions. 	  
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Table 4.8: The NAM and its dimensions 
NAM variable Items 
Awareness of consequences (AC) 
Meaning: Acknowledging that not acting 
pro-environmentally has negative 
consequences for others 
1. Global warming is a problem for society. 
2. Energy savings help reduce global 
warming. 
3. The exhaustion of fossil fuels is a 
problem. 
4. The exhaustion of energy sources is a 
problem. 
5. Environmental quality will improve if we 
use less energy. 
6. It is not certain whether global warming is 
a real problem. 
Ascription of responsibility (AR) 
 
Meaning: A feeling a responsibility for 
negative consequences of not acting pro-
environmentally 
7. I am jointly responsible for the energy 
problems. 
8. I feel jointly responsible for the exhaustion of 
energy sources. 
9. I feel jointly responsible for global warming. 
10. My contribution to the energy problems is 
negligible. 
11. Not only the government and industry are 
responsible for high energy consumption levels, 
but me too. 
12. In principle, individuals on their own cannot 
contribute to the reduction of energy problems. 
Personal norms (activation) (PN) 
 
Meaning: Feelings of moral obligation to 
refrain from or perform actions that impact 
the environment 
13. I feel personally obliged to save as much 
energy as possible. 
14. I feel morally obliged to save energy, 
regardless of what others do. 
15. I feel guilty when I waste energy. 
16. I feel morally obliged to use green instead of 
regular electricity. 
17. People like me should do everything they 
can to reduce energy use. 
18. If I would buy a new washing machine, I 
would feel morally obliged to buy an energy 
efficient one. 
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19. I do not feel guilty at all when I buy 
vegetables and fruit from distant countries. 
20. I feel obliged to bear the environment and 
nature in mind in my daily behaviour. 
21. I would be a better person if I saved energy. 
 
 
The third component is personal norms: a sense of moral obligation to act (Schwartz, 
1977). This obligation is directed towards the act. Schwartz (1977) differentiates between 
AR as a sense of connection with the group/individual negatively affected and PN as a 
sense of moral duty to act. 
The pattern matrix (see Table 4.9) suggested a four-component interpretation; that is, an 
additional component, to the three NAM variables of Awareness of Consequences (AC), 
Ascription of Responsibility (AR) and Personal Norms (PN) proposed by Schwartz (1977). 
Given that the fourth component includes the only items in the scale that were negatively 
worded (and recoded for the purpose of analysis), a decision was taken to force a three-
factor solution (see Table 4.10). Investigating a three-factor solution in accordance with 
the structure identified by Schwartz (1977) is consistent with the view of Thurstone 
(1947), who contends that because there are infinite numbers of solutions, the 
component matrix should be rotated in order to present a ‘simple structure’. 
A simple structure is achieved when items load exclusively on one factor (Pett, Lackey and 
Sullivan, 2003). Further, the decision to force a three-factor solution is supported by the 
assertion of Beavers et al. (2013), who contend that an item’s conceptual significance 
should be examined as theoretical knowledge provides deeper and more relevant insight 
than a statistical measure. They go further to explain that ‘… if an item is not significantly 
correlated to any of the factors and does not provide a conceptually vital dimension to 
the measure the item should be removed’ (p. 11). 
The rotated three-factor solution explained a total of 56.6% of the variance with 
component 1 contributing 42.3% and component 2, 50.3%. To assist in the interpretation 
of these components, an Oblimin rotation was performed. 
The pattern matrix revealed strong loadings for all items on the three components with a 
cross-loading for item 6. Item 6 cross-loaded on factors 1 and 3 with loadings of 0.360 and 
–0.362, respectively. 
With item 6 removed (see Table 4.11), the sample size remained adequate based on a 
KMO score of 0.938 – a score higher than the recommended 0.6 (Kaiser, 1970; 1974), 
further Bartlett’s test of sphericity (Bartlett, 1954) demonstrated statistical significance. 
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Table 4.9: NAM pattern matrix revealing four factors 
Item  Dimension Component 
 Factor 1 Factor 2 Factor 3 Factor 4 
Factor 1: Personal norms    
13. I feel personally 
obliged to save as much 
energy as possible. 
0.850    
14. I feel morally obliged 
to save energy, 
regardless of what others 
do. 
0.842    
17. People like me should 
do everything they can to 
reduce energy use. 
0.773    
15. I feel guilty when I 
waste energy. 
0.770    
20. I feel obliged to bear 
the environment and 
nature in mind in my 
daily behaviour. 
0.702    
18. If I would buy a new 
washing machine, I would 
feel morally obliged to 
buy an energy efficient 
one. 
0.689    
21. I would be a better 
person if I saved energy. 
0.601    
16. I feel morally obliged 
to use green instead of 
regular electricity. 
0.583    
Factor 2: Ascription of responsibility    
8. I feel jointly 
responsible for the 
exhaustion of energy 
sources. 
 -
0.797 
  
7. I am jointly responsible 
for the energy problems. 
 -
0.744 
  
9. I feel jointly 
responsible for global 
warming. 
 -
0.698 
  
11. Not only the 
government and industry 
are responsible for high 
energy consumption 
levels, but me too. 
 -
0.606 
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Item  Dimension Component 
 Factor 1 Factor 2 Factor 3 Factor 4 
Factor 3: Awareness of consequences    
3. The exhaustion of 
fossil fuels is a problem. 
  0.852  
4. The exhaustion of 
energy sources is a 
problem. 
  0.820  
1. Global warming is a 
problem for society. 
  0.730  
2. Energy savings help 
reduce global warming. 
  0.702  
5. Environmental quality 
will improve if we use 
less energy. 
  0.530  
Factor 4: Unspecified factor subject to 
further analysis 
   
12. In principle, 
individuals on their own 
cannot contribute to the 
reduction of energy 
problems. 
   0.708 
10. My contribution to 
energy problems is 
negligible. 
   0.667 
6. It is not certain 
whether global warming 
is a real problem. 
  –
0.389 
0.559 
19. I do not feel guilty 
when I buy vegetables 
from distant countries. 
 –373  0.461 
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Table 4.10: NAM pattern matrix forcing a three-factor solution 
Item  Dimension Component 
  Factor 1 Factor 2 Factor 3 
Factor 1: Ascription of responsibility 
8. I feel jointly responsible for the 
exhaustion of energy sources. 
 0.840   
7. I am jointly responsible for the energy 
problems. 
 0.802   
9. I feel jointly responsible for global 
warming. 
 0.799   
11. Not only the government and industry 
are responsible for high energy consumption 
levels, but me too. 
 0.680   
10. My contribution to energy problems is 
negligible. 
 –0.587   
12. In principle, individuals on their own 
contribute to the reduction of energy 
problems. 
 –0.442   
Factor 2: Personal Norms 
13. I feel personally obliged to save as much 
energy as possible. 
  0.824  
14. I feel morally obliged to save energy, 
regardless of what others do. 
  0.810  
17. People like me should do everything they 
can to reduce energy use. 
  0.757  
15. I feel guilty when I waste energy.   0.732  
18. If I would buy a new washing machine,  
I would feel morally obliged to buy an 
energy efficient one. 
  0.682  
20. I feel obliged to bear the environment 
and nature in mind in my daily behaviour. 
  0.676  
21. I would be a better person if I saved 
energy. 
  0.563  
16. I feel morally obliged to use green 
instead of regular electricity. 
  0.558  
19. I do not feel guilty when I buy vegetables 
from distant countries. 
  –0.402  
Factor 3: Awareness of consequences 
3. The exhaustion of fossil fuels is a problem.    0.873 
4. The exhaustion of energy sources is a 
problem. 
   0.823 
1. Global warming is a problem for society.    0.740 
2. Energy savings help reduce global 
warming. 
   0.693 
6. It is not certain whether global warming is 
a real problem. 
   –0.414 
	94 
Table 4.11: KMO and Bartlett’s test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.938 
Bartlett's test of Sphericity Approx. chi-square 18686.532 
df 190 
Sig. 0.000 
 
Table 4.12 KMO and Barlett’s test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.946 
Bartlett's test of Sphericity Approx. chi-square 17782.468. 
df 136 
Sig. 0.000 
 
The pattern matrix indicated that the remaining ‘negatively worded’ items  
(items 10, 12 and 19) loaded in the opposite direction to all other items loading on the 
associated factor. Specifically, item 19 loaded in a negative direction on factor 1 when all 
other items loaded positively, while items 10 and 12 loaded positively on factor 2 when 
all other factor 2 items loaded negatively. Based on these results, a decision was taken  
to remove items 10, 12 and 19. 
With items 10, 12, 19 removed, the sample size remained adequate based on a KMO 
score of 0.936 – a score higher than the recommended 0.6 (Kaiser, 1970; 1974), further 
Bartlett’s test of sphericity (Bartlett, 1954) demonstrated statistical significance  
(see Table 4.12). 
With items 10, 12 and 19 removed, the pattern matrix indicated a simple structure with 
all items loading on only one factor (Thurston, 1947) and forms the basis of further 
investigation. 	  
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Table 4.13: The NAM pattern matrix 
Item  Dimension Component 
  Factor 1 Factor 2 Factor 3 
Factor 1: Personal norms    
13. I feel personally obliged 
to save as much energy as 
possible. 
 0.876   
14. I feel morally obliged to 
save energy, regardless of 
what others do. 
 0.865   
17. People like me should do 
everything they can to 
reduce energy use. 
 0.797   
15. I feel guilty when I waste 
energy. 
 0.763   
20. I feel obliged to bear the 
environment and nature in 
mind in my daily behaviour. 
 0.714   
18. If I would buy a new 
washing machine, I would 
feel morally obliged to buy 
an energy efficient one. 
 0.709   
16. I feel morally obliged to 
use green instead of regular 
electricity. 
 0.617   
21. I would be a better 
person if I saved energy. 
 0.590   
Factor 2: Ascription of responsibility    
8. I feel jointly responsible 
for the exhaustion of energy 
sources. 
  0.935  
7. I am jointly responsible for 
the energy problems. 
  0.886  
9. I feel jointly responsible 
for global warming. 
  0.839  
11. Not only the government 
and industry are responsible 
for high energy consumption 
levels, but me too. 
  0.721  
Factor 3: Awareness of consequences    
3. The exhaustion of fossil 
fuels is a problem. 
   
0.876 
4. The exhaustion of energy 
sources is a problem. 
   
0.853 
1. Global warming is a 
problem for society. 
   0.722 
2. Energy savings help 
reduce global warming. 
   0.704 
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Item  Dimension Component 
  Factor 1 Factor 2 Factor 3 
5. Environmental quality will 
improve if we use less 
energy. 
   0.530 
Summary of internal consistency measures 
Factor one: Personal norms Cronbach alpha 0.898 
Factor two: Ascription of 
responsibility 
Cronbach alpha 0.898 
Factor three: Awareness of 
consequences 
Cronbach alpha 0.853 
 
4.2.8 Assessing reliability of the NAM scale 
The initial pattern matrix as outlined in Table 4.12 provided an assessment of factors for 
further analysis; as a result, Cronbach’s alpha values were computed to determine 
internal consistency among the items loading on each respective factor. All factors had 
Cronbach alpha values above the 0.7 threshold recommended by Nunnally (1978). 
Cronbach alpha for factor 1 was 0.898, factor 2 was 0.898 and factor 3 was 0.853. 
This scale reflected the dimensions originally posited by Schwartz (1977) despite the 
removal of some items. 
4.2.9 Factor analysis: review of results – the pro-environmental behavioural 
scale 
The five items of the behavioural scale were subjected to principal component analysis 
(PCA) using SPSS v24. PCA has proven to be a robust psychometric procedure (Field, 
2009) and Tabachnick and Fidell (2013) note its utility for researchers seeking parsimony. 
Before performing PCA the suitability of the data for factor analysis was considered. The 
correlation matrix revealed all coefficients had a value of 0.3 or above, as recommended 
by Tabachnick and Fidell, 2013. 	  
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The sample size was found to be adequate based on a KMO score of 0.807 – a score 
higher than the recommended 0.6 (Kaiser, 1970; 1974), further Bartlett’s test of 
sphericity (Bartlett, 1954) demonstrated statistical significance, p = 0.000 (see Table 4.14). 
 
Table 4.14: KMO and Bartlett’s Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.807 
Bartlett’s test of sphericity approx. chi-square 2855.094 
df 10 
Sig. 0.000 
 
 
Further investigation included a review of communalities. As described earlier in this 
chapter, Hogarty and colleagues (2005) and Pallant (2013) posited that values of less than 
0.3 may indicate an item does not fit well with others. In this instance, 0.358 was the 
lowest value, indicating that all items fit well together. 
Following a review of communalities, the component matrix was assessed. Given that 
only one factor was revealed as a result of PCA, SPSS did not rotate the solution to 
present a pattern matrix. The component matrix (Table 4.15) presented high loadings for 
each behaviour item. This outcome represents a simple structure as items load only on 
one factor. 
4.2.10 Assessing the pro-environmental behavioural scale’s reliability 
Following exploratory factor analysis, Cronbach alpha values were computed to assess 
the internal consistency of behavioural items represented as a uni-dimensional scale with 
all items loading on one factor. A Cronbach alpha value of 0.805 was reflected, indicating 
internal consistency among the scale items.  
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Table 4.15: The pro-environmental behavioural scale component matrix 
Item Dimension Factor 
  Factor 1 
Switch products/brands for 
ecological reasons. 
General purchasing 0.666 
Make a special effort to buy 
brands or products that are 
good for the environment 
(e.g. cleaning detergent, 
soap). 
Purchasing (category: fast 
moving consumer goods or 
FMCG) 
0.729 
Walk, ride a bike or use 
public transport in order to 
reduce air pollution. 
Transport mode 0.358 
Make a special effort to buy 
products with recyclable 
packaging. 
Recycling 0.691 
Consider the energy 
efficiency ratings of products 
when buying large items 
(e.g. refrigerators, 
dishwashers, washing 
machines). 
Purchasing (category: 
shopping products or 
whitegoods) 
0.399 
	
4.3	Summary	of	EFA	
EFA with Direct Oblimin rotation was used to examine the properties for both the NEP 
and the NAM. A rotated solution could not be performed for the pro-environmental 
behavioural scale as only one component was extracted. The presence of a simple 
structure (Thurstone, 1947) for the NEP, NAM models and the behavioural scales was 
revealed, with variables substantially loading on only one component. 
The interpretation of the EFA conducted on the NEP scale is a new finding. This sample 
and the context in which they were analysed revealed the NEP as a three-dimensional 
scale. The dimensions of the scale are ‘eco-volatility’, ‘anti-exemptionalism’ and ‘anti-
anthropogenicism’. 
With regard to the NAM scale, the dimensions of awareness of consequences, ascription 
of responsibility and personal norms are consistent with the dimensions described by 
Schwartz (1977). The uni-dimensionality that was found in relation to behaviour items is 
also consistent with the literature; for example, Thogersen (1999) and Lanzini & 
Thogersen (2014) found that pro-environmental behaviours are not independent, given 
the tendency for one behaviour to spill over into other areas. 
 99	
4.3.1 Model assessment 
Discriminant validity was evaluated using PLS version three, and statistical significance of 
coefficients was considered by employing a bootstrapping procedure. Hair and colleagues 
(2012) and Reinartz, Haenlein and Henseler (2009) note that PLS has been utilised by 
researchers for more than three decades, and others have pointed to the benefits that 
PLS offers. Fornell and Bookstein (1982) point to its application across various sample 
sizes, while Olbrich and Schultz (2014) conclude that it is well suited for predictive 
analysis. Table 4.16 presents variables, the descriptive statistics and the reliability of the 
scales used in this study. 
Analysis of Table 4.16 reveals that the composite reliability for all constructs is above the 
0.70 threshold recommended by Bagozzi and Yi (1988). In addition, the average variance 
extraction values (AVE) provide evidence of convergent validity. All AVE values are above 
the 0.5 benchmark recommended by Bagozzi and Yi (1988). Further, evidence of 
discriminant validity is demonstrated using the criterion outlined by Fornell and Larcker 
(1981). In this regard the square root of each AVE value represented diagonally was 
compared with the off-diagonal AVE values. 
In addition to the Fornell and Larcker (1981) criterion, discriminant validity was also 
assessed against the conditions suggested by Henseler and colleagues (2015) by 
reviewing the Heterotrait-Monotrait ratio (HTMT). The HTMT values provided evidence of 
discriminant validity based on the threshold recommended by Clark and Watson (1995) 
and Kline (2011), who suggest HTMT ratios should fall below 0.85. Further, SRMR is 
reviewed as a goodness-of-fit measure. The overall SRMR for this model was 0.055, a 
value less than 0.08 what is considered a good fit by Hu and Bentler (1999). 
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Table 4.16: Model quality and descriptive statistics 
 
 NAM items NEP items NEP item NEP item NAM item 
 Awareness of 
consequences 
Ascription of 
responsibility 
Anti-
anthropogenicism 
Pre-existing 
behaviour 
Eco volatility 
Anti-
Exemptionalism 
Personal norms 
Awareness of consequences 0.802*       
Ascription of responsibility 0.611 0.876      
Anti-anthropogenicism 0.358 0.237 0.742     
Pre-existing behaviour 0.505 0.403 0.394 0.753    
Eco volatility 0.553 0.441 0.473 0.495 0.729   
Exemptionalism –0.150 –0.137 –0.323 –0.117 –0.292 0.732  
Personal norms 0.640 0.600 0.402 0.658 0.570 –0.106 0.765 
Cronbach’s alpha 0.861 0.898 0.597 0.803 0.780 0.634 0.897 
Composite reliability 0.900 0.901 0.623 0.823 0.797 1.112 0.902 
AVE 0.643 0.768 0.551 0.568 .531 0.536 0.585 
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4.4	Conclusion	
The constructs that were subject to analysis: the NAM scale, NEP scale and pro-
environmental behavioural scale satisfied testing with regard to composite reliability, 
convergent validity and discriminant validity. Specifically, the NAM scale reflected the 
three factors consistent with the original scale proposed by Schwartz (1977). Further, the 
assessment of the behaviour scale indicated that the scale is uni-dimensional – a finding 
consistent with the view of Thogersen (1999) and Lanzini and Thogersen (2014), who 
found that pro-environmental behaviour in one domain spills over into others, and that 
pro-environmental behaviours are not independent. 
A significant insight presented in this chapter is the discovery of the NEP scale as a three-
dimensional scale in the context of this study. Dunlap and colleagues (2000) acknowledge 
that, although the NEP scale was originally intended as a uni-dimensional scale, many 
researchers have examined whether more than one dimension to the scale exists – they 
encourage this type of exploration. Albrecht et al. (1982); Geller and Lasley (1985) and 
Noe and Snow (1990b) discovered three dimensions to the scale that broadly consisted of 
‘limits’ of the Earth’s carrying capacity, ‘balance’ of nature and the implication that it is 
fragile, and ‘human domination’ over nature, and these themes are consistent with the 
original NEP scale (Dunlap & van Liere, 1978) and three of the five themes represented in 
the revised NEP scale (Dunlap et al., 2000). 
While the discovery of the NEP scale as a three-dimensional scale is not new (Albrecht et 
al., 1982; Geller & Lasley, 1985; Noe & Snow, 1990b), this study is the first to find that the 
NEP scale exists as a three-dimensional scale in an Australian water-conservation context 
with an exclusive focus on a prescribed technical solution (rather than a focus on 
behaviour or a suite of behavioural measures). Further, while Albrecht et al. (1982), Geller 
and Lasley (1985) and Noe and Snow, 1990b; Noe and Snow (1990a), Edgell and Nowell 
(1989) assessed the three dimensions of the NEP scale to reflect ‘balance of nature’, 
‘limits to growth’ and ‘human dominance over nature’, this study presents different 
dimensions to those found by others. 
This study has found the NEP dimensions represent one factor (NEP factor 1) that is 
focused exclusively on the natural environmental, and two remaining factors (NEP factors 
2 and 3) that address human interaction with the environment. It has found that no 
distinction exists between the themes of eco-crisis, balance of nature and limits to the 
Earth’s carrying capacity. Participants in this study do not distinguish between these 
themes. As a result, NEP factor one has been labeled ‘eco-volatility’. 
Specifically, NEP factor 1 combines items from three of the five themes of the NEP scale 
presented by Dunlap and colleagues (2000). These are the ‘limits of nature’, which is 
narrowly defined as concern regarding the Earth’s carrying capacity, the ‘balance of 
nature’ defined as concern regarding the balance of nature with modern industry and 
‘eco-crisis’ that is explained as concern that the Earth is facing imminent threat. As 
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distinct from the other two factors, factor 1 expresses the volatile state of Earth. 
The label for NEP factor 2 remains ‘anti-exemptionalism’ – a rejection of the notion that 
humans have the capacity to successfully modify and adapt to changes they make to the 
natural environment. Item 6: The Earth has plenty of natural resources if we just learn 
how to develop them was labelled under the ‘limits of nature’ dimension by Dunlap and 
colleagues (2000) and now falls under the ‘anti-exemptionalism’ factor. This move across 
factors can be explained by the wording of this item that can be interpreted to reflect 
both the notion of the Earth’s limits as well as human ingenuity to exempt humans from 
the laws of nature to effectively develop resources. In the context of this study it appears 
that the sample has interpreted this item to reflect the notion of humans’ ingenuity 
capacity to become exempt from the laws of nature. 
Factor 3 is represented as ‘anti-anthropogenic’ in this study as well as the study by 
Dunlap and colleagues (2000), which explored the dimensionality of the NEP. This factor 
expresses that human beings do not have the right to modify the environment to meet 
their needs. This finding is particularly important for Australia, given the significant 
environmental challenges it faces. In particular, the water scarcity issues the country has 
been experiencing (being the Earth’s driest inhabited continent) is further compounded 
by the increasing demand on resources that Australia will face due to rapid urbanisation 
and population increase within its major cities. The revised NEP scale comprising new 
dimensions can lead to assessing the environmental concern of Australians in a more 
efficient and accurate manner, and one that will ultimately inform more precisely 
targeted communications. 
The following chapter presents a descriptive analysis of all categorical variables. These 
variables are subject to Pearson chi-square analysis to evaluate whether statistically 
significant relationships exist between showerhead program participants and non-
participants.  
In addition, continuous scale items (the NAM scale, NEP scale and the pro-environmental 
behavioural scale) are assessed through a series of t-tests to determine whether these 
reflect any statistically significant relationships between program participants and non-
participants. 	  
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Chapter 5: Descriptive statistics 
5.1	Introduction	
This chapter considers the results of the descriptive analysis for the socio-demographic 
variables. It assesses the sample’s participation in the Victorian Showerhead Exchange 
Program and provides insight into demographic distribution of program participants. 
Further, this chapter discusses the hypotheses that were tested using analytical 
techniques such as chi-squared testing for relatedness. In addition, a series of t-tests were 
conducted to determine whether there was a significant difference in the mean scores 
when program participants and non-participants were compared across their level of 
environmental concern using the NEP scale, moral obligation to act in a pro-
environmental manner using the NAM scale and pre-existing pro-environmental 
behaviour using items derived from Thogersen (1999) and Lanzini and Thogersen (2014). 
The decision to conduct t-tests was directly influenced by the recommendation of Carifio 
and Perla (2008) to treat scale items as interval rather than ordinal. 
5.2	Profile	of	survey	respondents	
A total of 1693 respondents opted to participate in a survey that was accessible through 
the homepage of the savewater!® website, or through a pop-up window that appeared 
on the website when accessed. Respondents were asked to click on a link if they opted to 
participate, which provided access to the survey. 
The website is owned and managed by the Savewater Alliance; a not-for-profit 
organisation established by the Metropolitan Melbourne water retailers to achieve the 
following objectives: 
13. To undertake effective education and communication activities on behalf of 
members (water retailers) to deliver accelerated water-conservation practices into 
the general community. 
1. To act as an independent, unbiased information source on water conservation. 
2. To network with and gain support from other businesses, community groups, 
industry bodies and government departments as a means to increase the 
effectiveness of water-conservation programs. 
The sample of 1693 respondents consisted of 1049 females (62%) and 644 males (38%); 
of these, 793 (46.8%) of respondents participated in the Victorian Showerhead Exchange 
Program. 
Table 5.1 provides a summary of the demographic attributes of respondents. The table 
has been organised to present those demographic predictor variables that had a 
statistically significant relationship with the dependent variable, as reflected by a Pearson 
chi-square value of less than 0.05. The remaining non-significant variables are displayed 
beneath the significant variables and are completely shaded.  
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The significant predictor variables are: 
• Gender: p = 0.006 
• Household segment (composition of household occupants): p = 0.017 
• Income: p = 0.000 
• Preferred language spoken at home: p = 0.011 
In sum, those who were most likely to participate in the program were males rather than 
females, households comprising couples with older teen children and those in the lowest 
income bracket; that is, less than $50,000 per year. In addition, households that preferred 
to speak a language other than English at home were more likely to participate in the 
program compared with those who spoke English in the home. 
The following analysis explores the level of influence of each demographic and socio-
demographic factor on participation in the program and provides a rationale for their 
analysis. 	  
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Table 5.1: A descriptive comparison of program participants versus non-participants 
comment 
Demographic 
attribute 
 Yes No Total c2 
Gender Males 329 51.1% 315 48.9% 644 38% p=0.006 
 Females 464 44.2% 585 55.8% 1049 62% 
Household 
segment 
Couples with older 
teens 
161 53.8% 138 46.2% 299 17.7% p=0.017 
 Single parents 51 49.5% 52 50.5% 103 6.1% 
 Single living alone 110 48.7% 116 51.3% 226 13.3% 
 Couples no children 256 47.1% 287 52.9% 543 32.1% 
 Couples young 
children 
161 42.3% 220 57.75% 381 22.5% 
 Singles sharing 54 38.3% 87 61.7% 141 8.3% 
Income Less than 50K 281 58.1% 203 41.9% 484 28.6% p=0.000 
 50K–100K 235 45.5% 281 54.5% 516 30.5% 
 100K plus 127 36.2% 224 63.8% 351 20.7% 
English as 
preferred 
language at 
home 
Other language 41 62.1% 25 37.9% 66 3.9% p=0.011 
 English 752 46.2% 875 53.8% 1627 96.1% 
Occupation Manual/trade 57 48.3% 61 51.7% 118 7% p=0.158 
 Clerical/office 122 47.3% 136 52.7% 258 15.2% 
 Professional/sales 165 42.7% 221 57.3% 386 22.8% 
 Education sector 57 40.1% 85 59.9% 142 8.4% 
 Executives/managers 33 34.4% 63 65.6% 96 5.7% 
House type Flat/unit with garden 85 49.4% 87 50.6% 172 10.2% p=0.529 
 House with garden 671 46.8% 762 53.2% 1433 84.6% 
 House no garden 37 42% 51 58% 88 5.2% 
Education Secondary/less 187 53.6% 162 46.4% 349 20.6% p=0.089 
 Degree/diploma 341 46.8% 388 53.2% 729 43.1% 
 Post graduate 139 40.9% 201 59.1% 340 20.1% 
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5.3	Demographic	and	socio-economic	profiles	of	respondents	
5.3.1 The relationship between gender and program participation 
Table 5.2 provides an analysis of program participation by gender. The sample comprised 
1693 respondents: 62% female and 38% male. Of the 38% of male respondents, 51% had 
participated in the program, compared with 44% of the female sample (n=464). 
Table 5.2. Participation by gender 
Gender 
 Yes No Total 
Males 329 51.1% 315 48.9% 644 38% 
Females 464 44.2% 585 55.8% 1049 62% 
 793 46.8% 900 34.6% 1693 100% 
c2 (N=1693) = 7.529 p= 0.006 
 
When posing the question: Is there a relationship between gender and participation in the 
shower head exchange program? a chi-square test for relatedness indicated a Pearson 
chi-square significance level of 0.006. The significance value is below the alpha value of 
0.05 and is therefore significant. 
In addressing the hypothesis: 
H1a: Gender positively influences participation in the Victorian Showerhead Exchange 
Program. That is, females are more likely than males to participate in the program. 
For this study, results indicate that gender does influence participation in the program; 
however, males rather than females were more likely to be classified as participants. 
Although gender was a significant factor influencing participation in the showerhead 
program, the extensive literature review highlighted that females were more likely to 
engage in pro-environmental behaviours when compared with males. Specifically, Xiao 
and McCright (2015) compare the general social survey data in the United States in 2000 
and 2010, finding that women reported greater pro-environmental views and concerns 
about environmental problems than their male counterparts. Feng and Reisner (2011) 
also find that female residents of Shaanxi, China are more likely to engage in recycling 
and household-level environmental behaviour (for example, turning off running water 
taps and using energy saving products within the home) than male residents. 
Earlier studies by Dietz and colleagues (2002) and Zelezny, Chua and Aldrich (2000) both 
found that females expressed a greater level of environmental concern than men. In 
particular, Dietz, Kalof and Stern (2002) also report different value priorities between 
men and women, with women reporting altruism as a higher priority than men.  
 109	
They posit that altruism is a value most closely related to the notion of environmentalism. 
It is plausible that men are more likely to participate in the showerhead exchange 
program because participation requires manual installation of a technical device. While 
women may be equally capable of installing a showerhead, this type of maintenance role 
is most commonly performed by males in Australian households. 
 
5.3.2 The relationship between occupation and program participation 
Table 5.3: Participation by occupation 
Occupation 
group 
 Yes No Total 
Manual/trade 57 48.3% 61 51.7% 118 7% 
Clerical/office 122 47.3% 136 52.7% 258 15.2% 
Education sector 57 40.1% 85 59.9% 142 8.4% 
Professional/sales 165 42.7% 221 57.3% 386 22.8% 
Executives/managers 33 34.4% 63 65.6% 96 5.7% 
Other/missing 359 51.8% 334 48.2% 693 40.9% 
Total 793 46.8% 900 53.2 1693 100% 
c2 (N=1693)=6.607 p=0.158. Note: Missing cases removed for analysis 
 
A specific focus on the relationship between occupation and pro-environmental 
behaviour is scant in the literature. When researchers have considered occupation, they 
have tended to group it with other, more heavily reported on socio-demographics factors 
such as age, gender and income. 
Nevertheless, researchers exploring socio-demographics find occupation to be a factor 
capable of influencing pro-environmental behaviour. For example, Sanchez and 
colleagues (2015), in their study focusing on both the purchasing and consumption 
activity of 2485 Spaniards, report that a good employment situation (regularly and 
reliably employed) influences purchasing behaviour such as buying low-energy appliances 
and eco-labelled products, whereas consumption behaviour including waste segregation 
and water-saving activities is not significantly affected by occupation. Diamantopoulos 
and colleagues (2003) in their study of 1697 residents in the United Kingdom dichotomise 
their sample into blue-collar and white-collar workers, reporting that white-collar workers 
are better informed about ‘green’ issues. 
Results from the analysis of occupational types and their respective influence on 
participation in the showerhead program indicate that, although significant, it is the blue-
collar workers who are more likely to participate in the program – a 48% participation 
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rate compared with the occupations associated with the highest socio-economic status 
(executives and managers) reporting the largest non-participation rate of 65.6%. 
When posing the question: Is there a relationship between occupation and participation in 
the showerhead exchange program? a chi-square test for relatedness indicated a Pearson 
chi-square significance of 0.158. The significance value is not below the alpha value of 
0.05 and is therefore not significant. 
In addressing the hypothesis: 
H1b: Occupation positively influences participation in the Victorian Showerhead Exchange 
Program. The higher the level of ‘professional status’ of the occupation, the more likely 
program participation will eventuate. 
It appears that occupation does not influence participation in the program. 
5.3.3 The relationship between household segments (composition and program 
participation) 
According to Bradbury, Peterson and Liu (2014) developed nations around the globe (with 
few exceptions) reached a tipping point in 1893 when the average household size was 
noticeably reduced from 5 people in a home to 2.5. This shift created an environment in 
which there is lower efficiency of resources per person. This shift in population 
accommodations is also presented as a concern for Cristol (2003) in her article in the 
Futurist, which cites the concern of scientists at Michigan State University and Stanford 
University with regard to the negative effects of smaller dwellings on the environment. 
Larsson and colleagues’ (2010), whose study centered on creating a research framework 
to determine 1) the antecedents for children becoming environmentally responsible and 
2) discovering children’s influence of family pro-environmental behaviour, contend that 
households with older children (13 years and older) tend to participate with their 
household in decisions within the home that can affect the environment. 	  
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Table 5.4: Participation by household segment 
Household 
segment 
 Yes No Total 
Single living 
alone 
110 48.7% 116 51.3% 226 13.3% 
Singles sharing 54 38.3% 87 61.7% 141 8.3% 
Couples no 
children 
256 47.1% 287 52.9% 543 32.1% 
Single parents 51 49.5% 52 50.5% 103 6.1% 
Couples young 
children 
161 42.3% 220 57.75 381 22.5% 
Couples with 
teens/older 
161 53.8% 138 46.2% 299 17.7% 
Totals 793 46.8% 900 34.6% 1693 100% 
c2 (N=1693) = 13.861 p = 0.017 
 
Further, Autio and Heinonen (2004) and Carle (2000) posit that pro-environmental 
attitudes are stronger for young people compared to adults. Larsson and colleagues 
(2010) go further to specifically highlight evidence suggesting that those aged between 15 
and 16 years view their own actions as critical in sustainable development. In addition, 
Cullbrand and Petersson (2004) find a propensity for adolescents to engage in paper and 
glass recycling as well as composting. 
This study, like the ones preceding it, has found that household segment is significantly 
related to participation in the showerhead exchange program. 
When posing the question: Is there a relationship between household segment and 
participation in the showerhead exchange program? a chi-square test for relatedness 
indicates a Pearson chi-square significance of 0.017 and with a probability 0.00. The 
significance value and probability levels are both below the alpha value of 0.05 and are 
therefore significant. 
In addressing the hypothesis: 
H1c: Household segment, (household composition of occupants) positively influences 
participation in the Victorian Showerhead Exchange Program. In particular, households 
with older children (13 years and above) are the most likely household segment to 
participate in the program. 
It appears that household segment does influence participation in the program and, in 
particular, the households most likely to participate are those with older children. 
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5.3.4 The relationship between household type and program participation 
Previous studies into the relationship between pro-environmental behaviour and dwelling 
type have indicated a positive relationship. Berger (1997) reports that 60% of those living 
in single-family dwellings recycle compared to 35% of those living in apartments. Gilg and 
colleagues (2005) also find dwelling type to be significant, recognising that those who 
lived in stand-alone (rather than semi-detached) dwellings are more likely to fit within 
their classification of ‘committed environmentalists’. Further, Millock and Nauges (2010) 
find that the number of rooms in a dwelling and whether it has a garden is significantly 
associated with the purchase and usage of water-efficient products in the home. 
This study reports no significant association between dwelling type and program 
participation. 
 
Table 5.5: Participation by household type 
House type 
 Yes No Total 
House with 
garden 
671 46.8% 762 53.2% 1433 84.6% 
House no 
garden 
37 42% 51 58% 88 5.2% 
Flat/unit with 
garden 
85 49.4% 87 50.6% 172 10.2% 
Totals 793 46.8% 900 34.6% 1693 100% 
c2 (N=1693) = 1.272 p = 0.529 
 
When posing the question: Is there a relationship between household type and 
participation in the shower head exchange program? a chi-square test for relatedness 
indicated a Pearson chi-square significance of 0.529 and with a probability 0.00. The 
significance value of Pearson chi-square is greater than the alpha value of 0.05 and 
therefore not significant. 
In addressing the hypothesis: 
H1d: Household type (household’s physical structure) positively influences participation 
in the Victorian Showerhead Exchange Program. 
It appears that household type does not influence participation in the program. 	  
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5.3.5 The relationship between income and program participation 
Granzin and Olsen (1991) profiled research studies with origins as far back as the 1970s 
that identified relationships between demographics and involvement in various activities 
relating to environmental protection (such as recycling, attempting to reduce energy or 
purchasing environmentally friendly products). This extensive review uncovered research 
themes concluding that participation in environmental-protection activities are greater 
for younger, married females, with more children, higher levels of education, higher 
household incomes, higher socio-economic status and who live in single-family dwellings 
that they own (Granzin & Olsen 1991). 
 
Table 5.6: Participation by income 
Income bands 
 Yes No Total 
Less than 
$50,000 
281 58.1% 203 41.9% 484 28.6% 
$50,000–
$100,000 
235 45.5% 281 54.5% 516 30.5% 
$100,000 plus 127 36.2% 224 63.8% 351 20.7% 
Did not answer 150 43.9% 192 56.1% 342 20.2% 
Total 793 46.8% 900 53.2 1693 100% 
c2 (N=1693) = 40.444 p = 0.000. Note: Missing cases removed for analysis 
 
Similarly, other authors profile bodies of research that have attempted to identify 
demographic variables as predictors of environmentally conscious behaviours. They too 
find research to suggest the typical ‘green’ profile can be described on the basis of key 
demographic attributes such as young, mid- to high income, educated, urban women 
(Straughan & Roberts, 1999; Gilg et al., 2005). 
More recently, Millock and Nauges (2010) report a small but significant effect of income 
on the adoption of water-efficient equipment in the homes of their sample of 10,000 
households across 10 OECD countries. Pagiaslis and Krontalis (2014) also report a 
significant relationship between income and pro-environmental behaviours, concluding 
that higher income is associated with a greater willingness to use and pay for biofuels. 
While this study has found a significant relationship between income and program 
participation, it reports that those that are most likely to participate are in the lowest-
income category of earning less than $50,000 per annum and those least likely to 
participate have the highest income levels of more than $100,000 per annum. 
When posing the question: Is there a relationship between income and participation in 
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the shower head exchange program? a chi-square test for relatedness indicates a Pearson 
chi-square significance of 0.000 and with a probability 0.00. The significance value and 
probability levels are both below the alpha value of 0.05 and are therefore significant. 
In addressing the hypothesis: 
H1e: Income level positively influences participation in the Victorian Showerhead 
Exchange Program. The higher the level of income, the more likely program participation 
will eventuate. 
It appears that income does influence participation in the program, and the lower the 
level of income, the more likely the individual is to participate. 
5.3.6 The relationship between education and program participation 
Many authors, including Granzin and Olsen (1991) and Laroche and colleagues (1996), 
have concluded that knowledge provides the individual with the necessary strategies to 
protect the environment. Similarly, Fraj-Andres and Martínez-Salinas (2007) report that 
consumers with a higher level of knowledge are more likely to show a positive attitude 
towards the environment. 
 
Table 5.7: Participation by education 
Education 
 Yes No Total 
Postgraduate 139 40.9% 201 59.1% 340 20.1% 
Degree/diploma 341 46.8% 388 53.2% 729 43.1% 
Secondary/lower 187 53.6% 162 46.4% 349 20.6% 
Did not answer 126 45.8% 149 54.2% 275 16.2% 
Total 793 46.8% 900 53.2 1693 100% 
c2 (N=1693) = 11.190 p = 0.089. Note: Missing cases removed for analysis 
 
Recently, Sanchez and colleagues (2015) have found a positive relationship between pro-
environmental consumption behaviour (for example, water-efficient practices within the 
home); however, they have also found a non-significant effect on pro-environmental 
purchases such as buying eco-labelled products. In relation to the willingness to use and 
pay for biofuels, Pagiaslis and Krontalis (2014) conclude that those with a higher 
education express a greater level of environmental concern and a greater willingness to 
pay for and use biofuels. 
This study reports no significant relationship between education and program 
participation despite previous findings, although results indicate that the higher level of 
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education a respondent has, the less likely they are to participate in the program. Those 
most likely to participate at a rate of 53.6% have a secondary education or less, while the 
group with the highest education levels (postgraduate) are the least likely to participate. 
When posing the question: Is there a relationship between education and participation in 
the showerhead exchange program? A chi-square test for relatedness indicates a Pearson 
chi-square significance of 0.089. The significance value is above the alpha value of 0.05 
and therefore not significant. 
In addressing the hypothesis: 
H1f: Education level positively influences participation in the Victorian Showerhead 
Exchange Program. The higher the level of education, the more likely program 
participation will eventuate. 
It appears that education does not influence participation in the program. 
5.3.7 The relationship between language and program participation 
The language respondents prefer to speak at home was used as an indicator to determine 
whether those who speak English at home have greater access to program information.  
It is reasonable to assume that those speaking a different language to English at home 
could be new to Australia and are adjusting to a new culture and environmental norms. 
 
Table 5.8: Participation by English as preferred language 
English as 
preferred 
language 
 Yes No  Total 
English 752 46.2% 875 53.8% 1627 96.1% 
Other 41 62.1% 25 37.9% 66 3.9% 
Totals 793 46.8% 900 34.6% 1693 100% 
c2 (N=1693) = 6.441 p = 0.011 
 
The relationship between language and program participation was considered given the 
reported links between ecological literacy and pro-environmental behaviour. Roth (1992) 
observes that dictionaries (for example, Merriam-Webster, Oxford English Dictionary) 
generally offer two definitions of literacy: (1) the ability to read and write, and (2) 
knowledge, understanding or competence in a particular field or fields. 
Roth (1992) contends that the second definition is most common and it is reasonable to 
posit that knowledge, understanding and competence are hinged upon a common 
language and vocabulary. In fact, UNESCO (UNESCO Education Sector, 2004) presents the 
following definition of literacy that supports this position: Literacy involves a continuum 
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of learning in enabling individuals to achieve their goals, to develop their knowledge and 
potential, and to participate fully in their community and wider society. It is reasonable to 
suggest that the capacity to fully participate in a community is greatly enhanced by 
shared language. 
Laroche and colleagues (1996), for example, point to ecoliteracy as the ability to identify 
and define ecological symbols and concepts, and have found correlations between 
ecoliteracy, attitudes and pro-environmental behaviours. Further, Cheah and Phau (2011) 
find that those high in ecoliteracy are more likely than those with low ecoliteracy levels to 
hold favourable views toward products classified as ‘environmentally friendly’. 
Moreover, Phipps (2005) in her study exploring how sustainability might be integrated 
within the fields of languages and intercultural studies, contends that sustainability 
requires languages because sustainability requires engagement with environmental, 
linguistic and cultural issues. 
Therefore, it was hypothesised that those who speak English at home are more likely than 
those who have English as a second language to participate in the showerhead exchange 
program. 
Table 5.8 presents a significant relationship between language spoken at home and 
program participation. Although 66 respondents of the 1693 sample report speaking a 
language other than English at home, non-English speakers are more likely than English 
speakers to participate in the program. 
When posing the question: Is there a relationship between English (as the preferred 
language spoken at home) and participation in the showerhead exchange program? a chi-
square test for relatedness indicate a Pearson chi-square significance of 0.011 and with a 
probability 0.00. The significance value and probability levels are both below the alpha 
value of 0.05 and are therefore significant. 
In addressing the hypothesis: 
H1g: Language (English as the preferred language spoken at home) positively influences 
participation in the Victorian Showerhead Exchange Program. 
It appears that language is significant. Those who speak a language at home other than 
English are more likely to participate in the showerhead exchange program. 
5.4	An	assessment	of	the	significant	psychological	differences	between	
participants	and	non-participants	
In preparation for the binomial logistic regression, independent sample t-tests were 
performed to determine whether any statistically significant differences exist between 
those who participated in the showerhead exchange program and those who were 
classified as non-participants (Field, 2009). Three sets of t-tests were performed, one for 
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each of the continuous scales presented in the questionnaire considered by the sample of 
respondents. The scales subject to analysis were the NEP scale (Dunlap et al., 2000), the 
NAM scale (Schwartz, 1977) and the behavioural scale (Lanzini & Thogersen, 2014). 
5.4.1 NEP scale t-tests: An assessment of the significant differences between 
participants and non-participants 
The dimensions of the NEP scale subject to analysis are: 
NEP Factor 1: Eco-volatility: The Earth has limited capacity and these limits are at 
straining point. 
NEP factor 2: Anti-exemptionalism: Despite human ingenuity, humans are not exempt 
from the laws of nature. 
NEP factor 3: Anti-anthropogenism: The belief that humans do not have a right to modify 
the environment to meet their needs. 
Independent t-tests represented in Table 5.9 were conducted to compare the 
environmental concern scores for program participants and non-participants with specific 
regard to the three dimensions of the NEP scale. 
There were no significant differences in scores for participants (M = 19.98 SD, 3.65) and 
non-participants (M = 20.09 SD, 3.68), p = 0.500 in relation to NEP factor one. The 
magnitude of the mean difference was –0.12056, 95% CI. 
Table 5.9: NEP scale t-tests 
NEP Factor 1 
     95% CI of the Difference 
Participation Mean SD Sig 
(2-tailed) 
Mean 
Difference 
Lower Upper 
YES 19.98 3.65 0.500 –0.12056 –0.47 0.230 
NO 20.09 3.68  –0.12056   
NEP Factor 2 
     95% CI of the Difference 
Participation Mean SD Sig 
(2-tailed) 
Mean 
Difference 
Lower Upper 
YES 9.11 2.48 0.002 –0.38630 –0.628 –0.145 
NO 9.50 2.57  –0.38630   
NEP Factor 3 
     95% CI of the Difference 
YES 11.55 2.50 0.293 –0.12827 –0.367 0.111 
NO 11.68 2.50  –0.12827   
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There was a significant difference in scores for participants (M = 9.11 SD, 2.48) and non-
participants (M = 9.50 SD, 2.57), p = 0.002 in relation to NEP factor 2. The magnitude of 
the mean difference was –0.38630, 95% CI. 
With regard to NEP factor 3, there were no significant difference in scores for participants  
(M = 11.55 SD, 2.50) and non-participants (M = 11.68 SD, 2.50), p = 0.293 in relation to 
NEP factor 3. The magnitude of the mean difference was –0.12827, 95% CI. 
The mean rank scores for NEP factor 2, where there was a significant difference in the 
scores of participants versus non- participants, indicated that there is a significant 
independent relationship between showerhead program participation and the 
aforementioned items measuring environmental concern under factor 2. The results 
suggest the notion that human beings have the capacity to control nature to produce 
sustainable outcomes has an independent, significant relationship with participation in 
the showerhead exchange program. 
5.4.2 The NAM scale t-tests: An assessment of the significant differences 
between participants and non-participants 
The following t-test analysis is based on responses to the NAM developed by Schwartz 
(1977). As with the analysis undertaken in relation to responses to the NEP scale, an 
analysis of the mean and the standard deviation was assessed with regard to the 
dimensions of altruism as measured by the NAM scale for all respondents who 
participated in the survey. T-tests were performed and are presented in this chapter to 
provide an understanding whether significant relationships exist among dependent 
variables and all predictor variables. 
The data subject to analysis follows exploratory factor analysis, the results of which are 
outlined in Chapter 4. T-tests were performed and presented in this chapter to provide 
consistency for the reader in understanding whether significant relationships exist among 
dependent variables and all predictor variables, including those that are represented as 
continuous interval scales. The dimensions of the NAM scale subject to analysis are: 
1. AC Grouped (awareness of the negative consequences of one’s actions). 
2. AR Grouped (ascription of responsibility to those effected by those actions). 
3. PN Grouped (a sense of moral obligation to positively address current actions by 
participating in the showerhead exchange program). 
Independent t-tests represented in Table 5.10 were conducted to compare the norm 
activation dimension scores for program participants and non-participants with specific 
regard to the three dimensions of the NAM scale. 
There were no significant difference in scores for participants (M = 33.18, SD 5.64) and 
non-participants (M = 32.94, SD, 6.04), p = 0.397 in relation to AC Grouped. The 
magnitude of the mean difference was 0.242, 95% CI. 
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Similarly, there were no significant difference in scores for participants (M = 9.11, SD 
3.85) and non-participants (M = 9.50, SD, 3.87), p = 0.267 in relation to AR Grouped. The 
magnitude of the mean difference was –0.209, 95% CI. 
Further, there were no significant difference in scores for participants (M = 21.24, SD 
4.09) and non-participants (M = 21.49, SD, 4.05), p = 0.200 in relation to PN Grouped. The 
magnitude of the mean difference was –0.254, 95% CI. 
In summary, the t-tests described above indicate that there was no significant difference 
in the scores on any of the dimensions of the NAM scale, and it can therefore be 
concluded that no significant independent relationship exists between the activation of 
personal norms and program participation. 
 
Table 5.10 NAM scale t-tests 
AC Grouped (awareness of consequences) 
     95% CI of the Difference 
Participation Mean SD Sig 
(2-tailed) 
Mean 
Difference 
Lower Upper 
YES 33.18 5.64 0.397 0.242 –0.318 0.801 
NO 32.94 6.04  0.242   
AR Grouped (Ascription of responsibility) 
     95% CI of the Difference 
Participation Mean SD Sig 
(2-tailed) 
Mean 
Difference 
Lower Upper 
YES 9.11 3.85 0.267 –0.209 –0.577 0.160 
NO 9.50 3.87  –0.209   
PN Grouped (Personal Norms) 
     95% CI of the Difference 
YES 21.24 4.09 0.200 –0.254 –0.643 0.135 
NO 21.49 4.05  –0.254   
 
5.4.3 The behavioural scale t-tests: An assessment of the significant differences 
between participants and non-participants 
The following t-test analysis is based on responses to the scale based on behaviours 
identified by Thogersen and Olander (2003) and Lanzini and Thogersen (2014). Consistent 
with the analysis undertaken in relation to responses to the NEP and NAM scales, an 
	120 
analysis of the mean and the standard deviation was assessed. T-tests were then 
performed and presented to provide an understanding whether significant relationships 
exist among dependent variables and all predictor variables. 
Taking an identical approach to the t-test analyses for the NEP and NAM scales, the 
following data that is subject to analysis follows exploratory factor analysis. T-tests were 
performed to provide an understanding of whether significant relationships exist among 
dependent variables and behavioural predictor variables. The behavioural scale 
presented in Table 5.11 is uni-dimensional and each of the following behaviours has been 
analysed separately: 
Behaviour 1: Switch products/brands for ecological reasons (general purchasing). 
Behaviour 2: Make a special effort to buy brands or products that are good for the 
environment (e.g. cleaning detergent, soap; purchasing category: fast-moving 
consumer goods (FMCG)). 
Behaviour 3: Walk, ride a bike or use public transport in order to reduce air pollution 
(transport mode). 
Behaviour 4: Make a special effort to buy products with recyclable packaging 
(recycling). 
Behaviour 5: Consider the energy efficiency ratings of products when buying large 
items (e.g. refrigerators, dishwashers, washing machines; purchasing category: 
shopping products (whitegoods)). 
Independent t-tests represented in Table 5.11 were conducted to compare the 
behavioural spill-over scores for program participants and non-participants, with specific 
regard to each item on the behavioural spill-over scale. 
There was no significant difference in scores for participants (M = 3.57, SD 0.853) and 
non-participants (M = 3.56, SD, 0.818), p = 0.566 in relation to general purchasing 
behaviour. The magnitude of the mean difference was 0.023, 95% CI. 
Further, there was no significant difference in scores for participants (M = 3.89, SD 0.860) 
and non-participants (M = 3.88, SD, 0.863), p = 0.903 in relation to FMCG purchasing 
behaviour. The magnitude of the mean difference was 0.004, 95% CI. 	  
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Table 5.11: Behavioural items t-tests 
 
Behaviour one 
     95% CI of the difference 
Participation Mean SD Sig 
(2-tailed) 
Mean 
difference 
Lower Upper 
YES 3.57 0.853 0.566 0.023 –0.056 0.103 
NO 3.56 0.818  0.023   
Behaviour two 
     95% CI of the difference 
Participation Mean SD Sig 
(2-tailed) 
Mean 
difference 
Lower Upper 
YES 3.89 0.860 0.903 0.005 0-.078 0.087 
NO 3.88 0.863  0.005   
Behaviour three 
     95% CI of the difference 
YES 3.27 1.02 0.475 0.036 –0.063 0.134 
NO 3.24 1.03  0.036   
       
Behaviour four 
     95% CI of the difference 
Participation Mean SD Sig 
(2-tailed) 
Mean 
difference 
Lower Upper 
YES 3.84 0.863 0.018 0.100 0.017 0.183 
NO 3.74 0.866  0.100   
Behaviour five 
     95% CI of the difference 
Participation Mean SD Sig 
(2-tailed) 
Mean 
difference 
Lower Upper 
YES 4.56 0.683 0.155 0.050 –0.019 0.119 
NO 4.51 0.760  0.050   
 
In addition, there was no significant difference in scores for participants (M = 3.27, SD 
1.02) and non-participants (M = 3.24, SD, 1.03), p = 0.475 in relation to transport mode. 
The magnitude of the mean difference was 0.036, 95% CI. With regard to correlation 
between recycling behaviour and program participation, a significant difference in scores 
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for participants (M = 3.84, SD 0.863) and non-participants (M = 3.74, SD, 0.866), p = 0.018 
was evident. The magnitude of the mean difference was 0.100, 95% CI. 
The final behaviour observed was a purchasing category, which included shopping for 
products such as whitegoods. No significant difference in scores for participants (M = 
4.56, SD 0.683) and non-participants (M = 4.51, SD, 0.760), p = 0.155 was observed. The 
magnitude of the mean difference was 0.050, 95% CI. 
The mean rank scores for behaviour item 4 (recycling), where there was a significant 
difference in the scores of participants versus non-participants indicated that the 
relationship between program participation and recycling behaviour was significant and 
independent. This finding is consistent the findings of Thogersen (1999), who found a 
positive correlation between recycling behaviour and waste prevention, as did Berger 
(1997), who found a positive correlation between previous recycling behaviour and 
subsequent energy conservation, water conservation and composting behaviours. 
5.5	Conclusion:	Summary	of	results	
Results from the analysis of demographic variables indicate that, of the seven 
demographic variables that formed seven separate hypotheses, four have a significant 
independent relationship with the dependent variable – participation in the showerhead 
exchange program. 
5.5.1 Gender 
Analysis has indicated that there is a significant independent relationship between 
program participation and gender (c2 (N=1693)=7.529 p = 0.006). Males are more likely 
to participate in the program than females. 
5.5.2 Household segment 
Household segments, a category that represents the make-up of the household 
occupants, has a significant independent relationship with dependent variable (c2 
(N=1693)=13.861 p = 0.017). Couples living with older children are more likely to 
participate in the program; the group representing the next-highest level of participation 
is single parents, followed by singles living alone, couples with no children, then couples 
with younger children. Singles living alone are the least likely to participate in the 
program. 
5.5.3 Income 
Income has a significant independent relationship with participation in the showerhead 
exchange program (c2 (N=1693)=40.444 p = 0.000). Those most likely to participate in the 
program have the lowest level of income and those with the highest level of income are 
 123	
the least likely to participate. Results indicate that as income increases, the likelihood of 
program participation diminishes. 
5.5.4 Language spoken at home 
Language spoken at home has a significant independent relationship with the 
independent variable (c2 (N=1693)=6.441 p = 0.011). The group most likely to participate 
in the showerhead exchange program are those who speak a language other than English 
at home. 
5.6	The	psychological	and	behavioural	profile	of	program	participants	
 
In addition to the socio-demographic assessment of participants in the Victorian 
Showerhead Exchange Program, an analysis of the three continuous scales (the NEP scale, 
the NAM scale and a behavioural scale) presented to respondents in this study reveals 
that two represent a significant independent relationship with the dependent variable – 
participation in the showerhead exchange program. 
Statistically significant differences exist between participants and non-participants on the 
second factor of the NEP scale. Respondents are more likely to lean towards agreement 
with the statements that are associated with factor 2, indicating the notion that humans 
have the ability to control nature is related to program participation. Further, the 
assessment of the behaviour scale indicates that a significant independent association 
exists between program participation and pre-existing pro-environmental behaviour. This 
is a uni-dimensional scale and, as alluded to earlier, this is consistent with the view of 
Thogersen (1999) and Lanzini and Thogersen (2014), who found that pro-environmental 
behaviour in one domain spills over into others and that pro-environmental behaviours 
are not independent. 
Following the results presented in this chapter, Chapter 6 presents the binomial logistic 
regression analysis, undertaken to reveal the most parsimonious model to explain 
participation in the Victorian Showerhead Exchange Program. 	  
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Chapter 6: Binomial logistic regression 
6.1	Introduction	
The analysis in this chapter follows the approach recommended by Hosmer and 
colleagues (2013) with regard to regression modelling. Specifically, the analysis sought to 
reveal the most parsimonious model – a recommended approach when multiple variables 
exist with which to form a regression model. 
Hosmer et al. (2013) recommend that the following sequence of analysis be followed: 
Stage one in the sequence considers whether there is a statistically significant 
relationship between the dependent variable and each of the independent variables. 
They advise Pearson’s chi-square test to examine categorical variables (these results are 
displayed in Table 6.1) and uni-variable logistic regression for continuous variables  
(Table 6.2). 
Stage two outlined by Hosmer and colleagues (2013) requires multi-variate regression 
analysis, incorporating all predictor variables that were statistically significant. They 
recommend a p-value threshold of less than 0.25 rather than 0.05 for this stage of the 
analysis. Table 6.3 summarises all categorical variables that were statistically significant 
and therefore subject to multi-variate analysis. The results of the multi-variate analysis 
are presented in Table 6.4. 
With regard to the continuous variables that were subject to uni-variable logistic 
regression, two of the three categories of continuous variables were significant – they 
appear to influence participation in the Showerhead Exchange Program. With regard to 
the NEP scale (Dunlap et al., 2000), one of the three dimensions of the scale, NEP factor 2 
(p=0.002), which represents the notion of anti-exemptionalism, was significant, implying 
the notion’s capacity to influence program participation. In addition, the ‘behaviour’ 
component that represents pre-existing environmental behaviour (Lanzini & Thogersen, 
2014) was also significant (p=0.182) – it seems pre-existing pro-environmental behaviour 
also influences participation in the exchange program. No dimension of the NAM scale 
(Schwartz, 1977) that measured 1) awareness of the negative consequences of the 
individual’s actions, 2) ascription of responsibility or 3) the activation of personal norms 
appear to affect program participation. 	  
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Table 6.1 depicts the results of the Pearson’s chi-square test that considered the 
relationships between the socio-demographic (categorical) variables and the dependent 
variable. 
The results reflect that gender (p=0.006), occupation (p=0.158), household segment 
(p=0.0170), income band (p=0.000), education (p=0.089) and preferred language 
(p=0.011) meet the threshold described by Hosmer and colleagues (2013) to demonstrate 
a significant relationship with the dependent variable. As a consequence , they were 
included in stage two of the binomial logistic regression procedure – multi-variate 
analysis.
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Table 6.1: Pearson chi-square analysis: Associations between categorical variables and program participation 
Predictor c2 
Degrees 
of 
freedom 
p phi Participants Non-participants 
Gender 7.529 1 0.006 –0.067 Observed Expected Percentage Observed Expected Percentage 
Female     464 491.4 58.5% 585 557.6 65% 
Male     329 301.6 41.5% 315 342.4 35% 
Occupation 6.607 4 0.158 0.081 Observed Expected Percentage Observed Expected Percentage 
Manual/trade     57 51.2 13.1% 61 66.8 10.8% 
Office 
worker/clerical 
    122 112 28.1% 136 146 24% 
Education     57 61.6 13.1% 85 80.4 15% 
Professional/sales     165 167.5 38% 221 218.5 39% 
Executives/managers     33 41.7 7.6% 63 54.3 11.1% 
Household segments 13.861 5 0.017 0.090 Observed Expected Percentage Observed Expected Percentage 
Single living alone     110 105.9 13.9% 116 120 12.9% 
Single sharing     54 66 6.8% 87 759.7% 8.3% 
Couples no child     256 254.3 32.3% 287 288.7 31.9% 
Single parents     51 48.2 6.4% 52 54.8 5.8% 
Couples young 
children 
    161 178.5 20.3% 220 202.5 24.4% 
Couples with teens 
or older 
    161 140.1 20.3% 138 158.9 15.3% 
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Predictor c2 
Degrees 
of 
freedom 
p phi Participants Non-participants 
Household type 1.272 2 .529 .027 Observed Expected Percentage Observed Expected Percentage 
House with garden     671 671.2 84.6% 762 761.81 84.7% 
Dwelling no garden     37 41.2 4.7% 51 46.8 5.7% 
Flat/unit with garden     85 80.6 10.7% 87 91.4 9.7% 
Predictor c2 
Degrees 
of 
freedom 
p phi Participants Non-participants 
Income bands 40.444 2 0.000 0.173 Observed Expected Percentage Observed Expected Percentage 
Less than 50,000     281 230.4 43.7% 203 253.6 28.7% 
50,000–100,000     235 245.6 36.5% 281 270.4 39.7% 
100,000 plus     127 167.1 19.8% 224 183.9 31.6% 
Education 11.190 2 0.089 0.072 Observed Expected Percentage Observed Expected Percentage 
Post graduate     139 159.9 20.8% 201 180.1 26.8% 
Degree/diploma     341 342.9 51.1% 388 386.1 51.7% 
Secondary or less     187 164.2 28% 162 184.8 21.6% 
Preferred language 6.441 1 0.011 .062 Observed Expected Percentage Observed Expected Percentage 
English at home     752 762.1 94% 875 864.9 97.2% 
Other     41 30.9 5.2% 25 35.1 2.8% 
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Table 6.2 presents the results from the uni-variate logistic regression that considered the 
relationship significance between the dependent variables and continuous variables. The 
results indicate NEP factor 2 (p=0.002) and behaviour (p=0.182), as measured by the pro-
environmental behaviour scale, meet the threshold described by Hosmer and colleagues 
(2013) and demonstrate a significant relationship with the dependent variable. They, 
along with the significant categorical variables, were included in stage two of the binomial 
logistic regression procedure – multi-variate analysis. 
 
Table 6.2: Uni-variable regression analysis: associations between continuous 
variables and program participation 
Predictor B (SE) Wald p Exp (B) 95% CI 
NEP Factor 1 –0.009 (.013) 0.456 0.499 0.991 0.966, 1.017 
NEP Factor 2 –0.060 (.019)  9.733 0.002 0.941 0.906, 0.978 
NEP Factor 3 –0.0200 
(.019) 
1.107 0.293 0.980 0.943, 1.018 
AC grouped 0.007 (.008) 0.718 0.397 1.007 0.991, 1.024 
AR Grouped –0.014 (.013) 1.231 0.267 0.986 0.962, 1.011 
PN Grouped 0.015 (.012) 1.638 0.201 1.222 0.962, 1008 
Behaviour items 
grouped 
0.020 (.015) 1.779 0.182 1.020 0.991, 1.051 
 	  
	130 
All variables that are subject to multi-variate analysis as per stage two of the binomial 
logistic regression procedure are tabled below. 
 
Table 6.3: Summary of significant variables to be subject to multi-variable analysis 
that reflects the stage two threshold of p < 0.25 
Predictor variable p-value 
Socio- demographic variables 
Gender 0.006 
Occupation 0.158 
Household segment (composition of 
occupants) 
0.017 
Income bands 0.000 
Education 0.089 
Preferred language 0.011 
Continuous variables 
NEP factor 2 0.002 
Behaviour 0.182 
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The variables that reflected a significant relationship with the dependent variable are 
listed below. Household segment (composition of the household), income band, language 
spoken at home, NEP factor 2 and behaviour will be subjected to the third stage of the 
binomial logistic regression procedure – hierarchical regression (Hosmer et al., 2013). 
 
Table 6.4: Multi-variable analysis (significant predictor variables) 
Predictor B (SE) Wald p Exp (B) 95% CI 
Household segments 
Couples with 
teens or older 
 17.233 0.004   
Singles living 
alone 
–0.691 
(0.286) 
5.839 0.016 0.501 0.286, 0.878 
Singles sharing –1.408 
(0.375) 
14.062 0.000 0.245 0.117, 0.511 
Couples no 
children 
–0.711 
(0.239) 
8.822 0.003 0.491 0.307, .0785 
Single parents –0.871 
(0.373) 
5.458 0.019 0.419 0.202, 0.869 
Couples with 
young children 
–0.568 
(0.249) 
5.185 0.023 0.567 0.348, 0.924 
Income bands 
100K plus  11.566 0.003   
Less than 50K 0.694 (0.240) 8.368 0.004 2.001 1.251, 3.201 
50K – 100K 0.566 (0.188) 9.105 0.003 1.762 1.220, 2.545 
Language spoken at home 
Language 
(English at 
home) 
–1.024 
(0.402) 
6.492 00.011 0.359 0.163, 0.789 
Environmental concern: NEP Factor 2 
NEP Factor 2 –0.082 
(0.032) 
6.631 0.010 0.921 0.866, 0.981 
Behaviour: pre-existing pro-environmental behaviour 
Behaviour 
grouped 
0.054 (0.028) 3.652 0.056 1.056 0.999, 1.116 
 
Stage three (the final stage) suggested by Hosmer and colleagues (2013) necessitates 
hierarchical regression analysis. During this stage of the analysis, significant socio-
demographic variables were added to block one, environmental concern to block two and 
the behavioural variable to block three. A partial likelihood ratio test was performed to 
determine whether the reduced model differed meaningfully from the full model. These 
results are represented in Table 6.5. 
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Table 6.5: Hierarchical regression: The parsimonious model. Significance level that 
reflects the stage three threshold of p < 0.05 
Predictor B (SE) Wald p Exp (B) 95% CI 
Household segments 
Couples with 
teens or older 
 14.124 0.015   
Singles living 
alone 
–0.432 
(0.205) 
4.454 0.035 0.649 0.435, 0.970 
Singles sharing –0.825 
(0.255) 
10.490 0.001 0.438 0.266, 0.722 
Couples no 
children 
–0.427 
(0.168) 
6.438 0.011 0.653 0.469, 0.907 
Single parents –0.561 
(0.264) 
4.528 0.033 0.570 0.340, 0.957 
Couples with 
young children 
–0.522 
(0.182) 
8.257 0.004 0.594 0.416, .0847 
Income bands 
Less than 
50,000 
0.916 (0.154) 35.473 0.000 2.501 1.849, 3.381 
50,000–
100,000 
0.395 (0.145) 7.408 0.006 1.484 1.117, 1.972 
$100,000 plus  36.604 0.000   
Language spoken at home 
Language 
(English at 
home) 
–0.873 (.304) 8.223 0.004 0.418 0.230, 0.759 
Environmental concern: NEP factor 2 
NEP factor 2 –0.045 (.022) 4.121 0.042 0.956 0.915, 0.998 
Behaviour: pre-existing pro-environmental behaviour 
Behaviour 
grouped 
0.039 (.018) 4.924 0.026 1.040 1.005, 1.077 
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6.2	Results:	The	parsimonous	model	
As illustrated in Table 6.5, the parsimonious model is significant, c2 (N=1693) = 4.968  
p = 0.026, indicating that the model distinguishes between participants and non-
participants in the Victorian Showerhead Exchange Program. The model explains between 
51% (Cox and Snell R square) and 68% (Nagelkerke R squared) in variance in program 
participation. The model correctly classifies 60% of cases (see Table 6.6). 
Table 6.6: Classification table 
 Participated 
Observed No Yes Percentage correct 
No 474 234 66.9 
Yes 312 331 51.5 
Overall percentage 59.6 
 
Five hypotheses were supported, indicating the following independent variables made a 
unique, statistically significant contribution to the model: household segment (H1c)), 
income (H1e), language spoken at home (H1g), NEP factor 2 (H2), representing the notion 
that humans do not have the ability to control nature (anti-exemptionalism), and pre-
existing pro-environmental behaviour (H4). 
With regard to the strength of each of the statistically significant predictors of 
showerhead program participation, the odds ratios indicate that, in terms of household 
composition, in comparison with couples who have older children, single people sharing a 
household are the least likely to participate in the program, at a rate of 2.28 times (1/(Exp 
B (0.483) = 2.28). This is followed by single parents at a rate of 1.75 times (1/(Exp B 
(0.570) = 1.75), then couples with young children at 1.68 times (1/(Exp B (0.594) = 1.68), 
then singles living alone at 1.54 times (1/(Exp B (0.649) = 1.54) and lastly couples with no 
children at a rate of 1.53 times (1/(Exp B (0.649) = 1.53). As hypothesised, couples with 
older children (13 years and above) were the most likely group to participate in the 
Victorian Showerhead Exchange Program. 
In relation to income bands, those with incomes less than $50,000 are 2.50 times more 
likely to participate on the program, compared to those on the highest income scale of 
$100,000 plus. Those with an income of between $50,000 and $100,000 are 1.48 times 
more likely to participate on the program, compared to those on the $100,000-plus 
income scale. The hypothesis relating to income has been partially supported. It was 
anticipated that those with higher income levels were more likely to participate in the 
program. 
English as a second language spoken at home is also a significant predictor variable. 
Contrary to the hypothesis that English as the dominant language (spoken at home) 
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positively influences participation in the Victorian Showerhead Exchange Program, results 
indicate that those households with English as a second language are 2.39 times more 
likely to participate in the program, compared to those who speak English at home 
(1/(Exp B (.418) = 2.39). The hypothesis that relates to language is partially supported – it 
was hypothesised that those households that preferred to speak a language other than 
English at home were least likely to be classified as program participants. 
Assessment of the odds ratio exploring the notion of anti-exemptionalism indicates that 
those most likely to participate in the program are 1.04 times more likely to disagree with 
the notion of anti-exemptionalism, compared to non-participants (1/(Exp B (.956) = 1.04). 
This finding reflects partial support for the hypothesis positing that environmental 
concern positively influences program participation. As highlighted in Chapter 4, 
exploratory factor analysis revealed that the NEP scale, in the context of this study, 
consisted of three factors – only NEP factor 2 was reflected as having a significant 
influence on program participation. 
Pre-existing behaviour has a positive significant effect on program participation. Those 
who report that they engage in pre-existing pro-environmental behaviours are 1.04 more 
likely to be classified as program participants compared with respondents who report a 
lack of engagement in pre-existing pro-environmental behaviours. This finding is 
consistent with hypothesis H4 – those who had already engaged in pro-environmental 
behaviour were more likely to participate in the exchange program, compared with those 
who had not previously behaved in a pro-environmental manner. 
Table 6.7 provides a summary of the profiling attributes that depict participants in the 
Victorian Showerhead Exchange Program. 
Table 6.8 shows that, of the seven hypotheses focused on socio-demographics, three 
were supported. 
As hypothesised, environmental concern influenced program participation; however, only 
one dimension of environmental concern was significant. 
As hypothesised, pre-existing environmental behaviour was significant in influencing 
participation in the Victorian Showerhead Exchange Program. 	  
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Table 6.7: Participant profiling characteristics 
Profiling attribute Dimension 
H1c: Household segment (composition of 
occupants) 
Couples with older children (older than 13 
years) 
H1e: Income band $50,000 or less 
H1g: Language (spoken at home) Non-English 
H2: NEP factor 2: Anti-exemptionalism Anti-exemptionalism (a rejection of the belief 
that human beings are not exempt from the 
constraints of nature; e.g. water scarcity). 
Respondents indicate ingenuity equates to 
humans being exempt from the laws of nature. 
H4: Behaviour (pre-existing pro-
environmental behaviours) 
Current pro-environmental practices 
 
Table 6.8: Hypothesised relationships 
Predictor variable  Hypothesis Hypothesis 
confirmation 
Gender H1a: Gender positively influences participation 
in the Victorian Showerhead Exchange Program. 
That is, females are more likely than males to 
participate in the program. 
Not supported 
 
Occupation H1b: Occupation positively influences 
participation in the Victorian Showerhead 
Exchange Program. The higher the level of 
professional status of the occupation, the more 
likely program participation will eventuate. 
Not supported 
 
Household segment H1c: Household segment (household 
composition of occupants) positively influences 
participation in the Victorian Showerhead 
Exchange Program. In particular, households 
with older children (13 years and older) will be 
the household segment most likely to 
participate in the program. 
Supported 
 
Household type H1d: Household type (household’s physical 
structure) influences participation in the 
Victorian Showerhead Exchange Program. 
 
Not supported 
 
Income H1e: Income level positively influences 
participation in the Victorian Showerhead 
Exchange Program. The higher the level of 
income, the more likely program participation 
will eventuate. 
Partially supported 
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Predictor variable  Hypothesis Hypothesis 
confirmation 
Education H1f: Education level positively influences 
participation in the Victorian Showerhead 
Exchange Program. The higher the level of 
education, the more likely program participation 
will eventuate. 
Not supported 
 
Language H1g: Language (spoken at home) positively 
influences participation in the Victorian 
Showerhead Exchange Program. In particular, 
those who speak English at home will be more 
likely to participate in the program. 
Partially supported 
 
Environmental 
concern 
(NEP factor 1) 
eco-volatility  
H2: Level of environmental concern positively 
influences participation in the Victorian 
Showerhead Exchange Program. The higher the 
degree of environmental concern, the more 
likely program participation will eventuate. 
Not supported 
 
Environmental 
concern 
(NEP factor 2) 
Anti-exemptionalism 
H2: Environmental concern positively 
influences participation in the Victorian 
Showerhead Exchange Program. 
Partially supported 
 
Environmental 
concern 
(NEP factor 3) 
Anti-
anthropogenicism 
H2: Environmental concern positively 
influences participation in the Victorian 
Showerhead Exchange Program. 
Not supported 
 
Awareness of 
consequences 
H3a: Awareness of negative environmental 
consequences of one’s actions positively 
influences participation in the Victorian 
Showerhead Exchange Program. 
Not supported 
 
Ascription of 
responsibility 
H3b: Ascription of responsibility to those who 
are affected by negative environmental 
consequences of one’s actions positively 
influences participation in the Victorian 
Showerhead Exchange Program. 
Not supported 
 
Personal norms H3c: The activation of personal norms positively 
influences participation in the Victorian 
Showerhead Exchange Program. 
Not supported 
 
Behaviour H4: Pre-existing pro-environmental behaviour 
positively influences participation in the 
Victorian Showerhead Exchange Program. 
Supported 
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6.3	Conclusion	and	summary	of	results	
Following the framework developed by Hosmer and colleagues (2013) has revealed a 
parsimonious model with five predictor variables. These variables consist of three socio-
demographic variables, one psychological variable that measures environmental concern 
and one behavioural variable that represents pre-existing pro-environmental behaviour. 
Table 6.9 summarises the significant independent relationships that these variables have 
on the dependent variable – participation in the Victorian Showerhead Exchange 
Program. 
 
Table 6.9: Summary of parsimonious model predictor variables 
Predictor variable Relationship 
to dependent 
variable 
p-value 
H1c: Household segment 
(composition of occupants). 
Significant 0.004 
H1e: Income band Significant 0.003 
H1g: Language (preferred to be 
spoken at home) 
Significant 0.011 
H2: NEP factor 2: Anti-
exemptionalism 
Significant 0.042 
H4: Behaviour (pre-existing 
 pro-environmental behaviour). 
Significant 0.026 
Bases for significance: p < 0.05 
 
The following discussion is focused on the predictor variables that have a significant 
effect on program participation. Rather than providing a detailed commentary on the 
insights from these findings and explanations relating to how and why these findings 
emerged, this section of the study summarises the findings in preparation for a more 
detailed analysis in Chapter 7. 
Household segment is established as a variable that influences participation in the 
showerhead exchange program. Specifically, households with older children (above the 
age of 13 years) are the household group most likely to participate in the program. This is 
consistent with Autio and Heinonen (2004) and Carle (2000), who find that young people 
(15–24 years) hold a stronger commitment to pro-environmentalism when compared to 
their parents. Larsson and colleagues (2010) and Cullbrand and Petersson (2004) reveal a 
similar commitment towards the environment among adolescents aged 10–19 years. 
Larsson et al. observe a propensity to recycle, sustainable travel and food purchase, while 
Culland and Petersson witness engagement in recycling and composting. 
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Income has been a factor that many researchers remark upon as having an influence on 
pro-environmental behaviour (Pagiaslis & Krontalis, 2014; Poortinga et al., 2004; 
Diamantopoulos et al., 2003; Granzin & Olsen, 1991; Straughan & Roberts, 1999; Gilg  
et al., 2005). All of these studies contend that the relationship is positive; that is, higher 
rather than lower income levels are significantly associated with pro-environmental 
behaviour. This study finds the opposite effect. Those with lower incomes are the most 
likely to participate in the Victorian Showerhead Exchange Program. 
With regard to language, this study hypothesises that those households speaking English 
are more likely to participate in the showerhead exchange program. This hypothesis is 
based on the connection of ‘eco-literacy’ (language is a key component) with pro-
environmental behaviour. Chapter 2 references the importance placed on the connection 
by Drill and colleagues (2010), who were commissioned by the Los Angeles County to 
produce an English-as-a-second-language guide to water conservation, and UNESCO 
Education Sector (2004), who emphasise the role that literacy plays in enabling 
individuals to gain knowledge and fully participate in their communities and society  
at large. 
Despite the obvious importance of eco-literacy in providing individuals with the 
knowledge and the tools to participate in a range of activities, including those that relate 
to water conservation, this study finds that those households that do not speak English at 
home are most likely to participate in the program. 
As hypothesised, environmental concern is significantly associated with program 
participation. As outlined in Chapter 2, many researchers (Dunlap & van Liere, 1978; 
Dunlap et al., 2000; Stern, 1995; 2000; Amburgey & Thomen, 2012 among others) have 
found a significant relationship between concern for the environment and pro-
environmental behaviour. In addition, the NEP scale (Dunlap et al., 2000) has been 
applied as a summed scale by some researchers (Stern et al., 1995; Poortinga et al., 2004; 
Sahin 2013 among others), where others (Albrecht et al., 1982; Geller & Lasley, 1985 and 
more recently Fleury-Bahi et al., 2015 among others) have explored its dimensionality. 
The hypothesis relating to environmental concern in this study followed the scale’s 
creators’ (Dunlap & van Liere, 1978) original intention for it to be considered a uni-
dimensional scale. This study also took the opportunity to explore the dimensions of the 
scale in a unique context – a prescribed technical solution to water scarcity in Australia.  
A significant relationship has been found between one of the three factors of the scale 
that revealed through exploratory factor analysis and participation in the showerhead 
exchange program. The significant scale dimension represents the notion of ‘anti-
exemptionalism’, which can be described as the sentiment that despite human being’s 
ingenuity they are not exempt from the laws of nature. 
The results of this study indicate that those who participated in the showerhead 
exchange program hold the view that humans can be exempt from the laws of nature  
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given their capacity for ingenuity. The relationship between this finding and the context 
of this study is explored in the following chapter. 
In addition to the factors outlined above, pre-existing pro-environmental behaviour 
positively influences program participation, as hypothesised. This conclusion supports the 
findings of others (Thogersen, 1999; Thogersen & Olander, 2003; Lanzini &Thogersen, 
2014) who have found a positive relationship between pre-existing pro-environmental 
behaviour and the decision to engage in other pro-environmental behaviours. For 
example, Lanzini & Thogersen (2014) report a positive spill-over effect in the domains of 
shopping, recycling and transport use – the same clusters of behaviours examined in this 
study. Further, Thogersen (1999) finds that pro-environmental behaviours are not 
independent. He notes that when an individual begins to perform pro-environmental 
behaviours, those behaviours tend to spill over into other behavioural domains. 
This chapter presented the hierarchical binary logistic regression modelling that results in 
a parsimonious model, including five predictor variables that have significant influence on 
the dependent variable. Three of these variables are related to socio-demographics; one 
variable represents a dimension of a psychological construct that assesses environmental 
concern and another a scale that evaluated respondents’ pre-existing, pro- environmental 
behaviour. 
The final chapter delves deeper into the aforementioned predictor variables and reasons 
these have, above all others included in the study, presented a significant relationship 
with participation in the showerhead exchange program. It discusses the implications of 
the results for policy makers and communicators, and discusses the limitations of the 
research while suggesting a future research direction that can leverage the findings 
presented in this study. 	  
	140 
	  
 141	
Chapter 7: Conclusions, contributions 
and implications 
7.1	Introduction	
The previous chapter reported on the results of the hierarchical binary logistic regression 
analysis performed to establish a parsimonious model and to determine which 
hypotheses are rejected and which are accepted. This chapter presents conclusions, 
implications, directions for future research and the study’s contributions. The first section 
of this chapter serves to reacquaint the reader with the reason for the study and, in 
particular, the importance of the context of this study. 
This chapter also reintroduces the theoretical framework for the study and clarifies how it 
uniquely advances the literature. The research theme and key questions framing this 
study are reviewed, and analyses with respect to the research theme are considered. 
Further, the theoretical and managerial implications of the study are presented, followed 
by analysis of the study’s limitations and a recommended direction for future research. 
7.2	Context	and	purpose	of	the	study	
The IPCC, in its fifth and most recent climate change assessment report (IPCC, 2013) 
concludes that climate change is undeniable. UN-Water (2017a) contends that climate-
change effects are most obviously felt through the depletion of water sources. UN-Water 
(2015) also concludes that water is not being used sustainably and in line with societal 
needs and demands, which in turn leads to negative economic and societal effects. 
The supply and demand issues referred to by the UN are closely linked to rapid 
urbanisation and population increases. In fact, as far back as 1992, the UN, through the 
United Nations Environment Programme (UNEP, 1992) emphasises the important role 
that local water authorities have to play in meeting the challenges posed by urbanisation 
and population increases on water resources. Victoria, Australia (the geographic context 
for this study) is subject to the strains of urbanisation and population increase to a 
greater extent than most regions around the world. The Australian Bureau of Statistics 
(ABS, 2019) reports that Victoria has the highest population growth rates of all of the 
Australian states. 
The Victorian Government’s Water Supply Demand Management Strategy (WSDM 
Strategy, n.d.), which projects a strategic direction to 2055, acknowledges that finding 
ways for the community to conserve water is the highest priority. One of the ways the 
Melbourne Metropolitan Water Retailers (City West Water, South East Water and Yarra 
Valley Water) encourages their constituents to conserve water is to participate in the 
voluntary showerhead exchange program. This program presents households with the 
opportunity to replace their existing showerhead with a low-flow alternative. 
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The Victorian Showerhead Exchange Program represents the context for this study and 
was selected on the basis of its widespread communication campaign, which ensured 
high levels of program awareness and, more importantly, the acknowledgement that a 
significant proportion of water used in the home is linked to showering. Yarra Valley 
Water (2016) estimates that 30% of all household water is used in the shower and that a 
water-efficient showerhead (such as that exchanged through the program) would save 
the typical Victorian household around 11,000 litres of water per year. In addition, the 
Victorian Showerhead Exchange Program represents a technical solution derived from 
human ingenuity. The theme of human ingenuity was captured by the original NEP scale 
(Dunlap & van Liere, 1978) and labelled ‘anti-exemptionalism’ by Dunlap et al. (2000) in 
the revised NEP scale. This is the first study to assess the NEP’s capacity to predict water-
conservation behaviour that is driven by human ingenuity amongst Australians. 
Given the context, this study pursued the following objectives: 
• To test the significance of the following variables: demographics, environmental 
concern, the activation of personal norms and pre-existing  
pro-environmental behaviour in a bid to present the most parsimonious model to 
explain participation in the Victorian Showerhead Exchange Program. 
• To test whether demographics, environmental concern, the activation of personal 
norms and pre-existing pro-environmental behaviour differentiate program 
participants from non-participants and consider whether these findings can be 
applied to similar programs, including those beyond the domain of water 
conservation. 
In general terms, this study aims to understand the influencers of showerhead program 
participation to enable precise profiling of both program participants and non-
participants. The factors that influence showerhead program participation are reflected in 
a parsimonious model designed to provide important insight for communicators and 
policy makers, who will have the ability to target communications in accordance with the 
influencing factors revealed in the study. This will, in turn, serve to expedite the Victorian 
government’s water conservation objectives while informing other conservation 
campaign strategies across various domains, including recycling behaviour, transportation 
preference and energy conservation. 
7.2.1 Hypotheses: An overview 
In seeking to understand the factors that influence participation in the Victorian 
Showerhead Exchange Program, four sets of hypotheses were proposed. These are 
summarised in tables 7.1, 7.2, 7.3 and 7.4 and presented in the order they appeared to 
respondents. 
Note that the non-significant variables are shaded. 	  
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The first set of hypotheses related to the socio-demographic factors presented in the 
literature as having a significant positive influence on pro-environmental behaviour. 
Seven hypotheses were tested, with three presenting a significant independent 
relationship with the dependent variable (program participation). Two of the three 
hypotheses demonstrated to be significant are so in the opposite direction from that 
which was hypothesised. 
 
Table 7.1: A summary of socio-demographic hypotheses 
H1a: Gender positively influences participation in the 
Victorian Showerhead Exchange. That is, females are more 
likely than males to participate in the program. 
Not significant 
H1b: Occupation positively influences participation in the 
Victorian Showerhead Exchange Program. The higher the level 
of ‘professional status’ of the occupation, the more likely 
program participation will eventuate. 
Not significant 
H1c: Household segment (household composition of 
occupants) positively influences participation in the Victorian 
Showerhead Exchange Program. In particular, households 
with older children (13 years and older) will be most likely 
program participants. 
Significant 
H1d: Household type (household’s physical structure) 
positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those in larger 
households are likely to be identified as program participants. 
Not significant 
H1e: Income level positively influences participation in the 
Victorian Showerhead Exchange Program. The higher the level 
of income, the more likely program participation will 
eventuate. 
Significant 
H1f: Education level positively influences participation in the 
Victorian Showerhead Exchange Program. The higher the level 
of education, the more likely program participation will 
eventuate. 
Not significant 
H1g: Language (English as the preferred language spoken at 
home) positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those that speak English 
at home are more likely to participate in the program. 
Significant 
 
The second hypothesis related to environmental concern and was tested by employing 
the NEP scale created by Dunlap and van Liere (1978). The study observed the intention 
of Dunlap and van Liere (1978) who developed the scale as uni-dimensional and therefore 
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formed a single hypothesis. In addition, however, this study also took the opportunity as 
suggested by Dunlap and colleagues (2000) to assess the possibility of more than one 
dimension to the scale. Although the hypothesis assuming the scale was uni-dimensional 
is not supported, the assessment of scale’s dimensionality concludes that the scale has 
three dimensions in this study’s context, one of which is significant. Table 7.2 presents 
these conclusions. 
 
Table 7.2: The hypothesis related to environmental concern 
H2: Level of environmental concern positively influences 
participation in the Victorian Showerhead Exchange Program. 
Those who have exhibit environmental concern are likely to 
be identified as program participants. 
Not significant 
Eco-volatility (NEP factor 1): A factor that combines two factors 
acknowledged by Dunlap et al (2000), referred to as ‘limits’ to the 
Earth’s carrying capacity and ‘eco-crisis’ that represents concern 
that the Earth is at straining point. 
Not significant 
Anti-exemptionalism (NEP factor 2): A factor positing that human 
ingenuity ensures that humans are exempt for the laws of nature. 
This factor is also referred to as ‘human dominance’ over nature. 
Significant 
Anti-anthropogenism (NEP Factor 3): A factor outlining the belief 
that humans do not have a right to modify the environment to 
meet their needs. 
Not significant 
 
The third set of hypotheses was based on Schwartz’s (1977) NAM. This model considers 
factors that contribute towards an individual’s sense of moral obligation to act in an 
altruistic (or in the case of this study, a pro-environmental) manner. Of the three 
hypotheses, none is supported, as Table 7.3 highlights. 
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Table 7.3: Hypotheses relating to the NAM 
H3a: Awareness of negative environmental consequences of one’s 
actions positively influences participation in the Victorian 
Showerhead Exchange Program. That is, those who are aware of 
the negative consequences of their behaviour are more likely to 
participate in the program. 
Not significant 
H3b: Ascription of responsibility to those who are affected by 
negative environmental consequences of one’s actions positively 
influences participation in the Victorian Showerhead Exchange 
Program. That is those who exhibit a sense of responsibility for the 
negative environmental consequences of their actions are more 
likely to participate in the program. 
Not significant 
H3c: The activation of personal norms positively influences 
participation in the Victorian Showerhead Exchange Program. 
That is, those who experience a sense of moral obligation are 
likely to be identified as program participants. 
Not significant 
 
The fourth hypothesis related to pre-existing pro-environmental behaviours of 
respondents. Behaviour in this regard was assessed to determine (as hypothesised) 
whether previous behaviour spilled over into, and influenced participation, in the 
Victorian Showerhead Exchange Program. This hypothesis is supported. 
 
Table 7.4: Hypotheses relating to behaviour 
H4: Previous pro-environmental behaviour positively influences 
participation in the Victorian Showerhead Exchange Program. 
That is, those engaged in pro-environmental behaviour are more 
likely to be identified as program participants. 
Significant 
 
7.2.2 The conceptual model 
In general terms, the hypotheses outlined above are represented in the conceptual model 
illustrated in Figure 7.1, where the significance of each independent predictor variable is 
assessed in relation to the dependent variable: participation in the Victorian Showerhead 
Exchange Program. The significant predictor variables are highlighted in bold below: 
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Figure 7.1: Conceptual model 
  
 
Conservation program participation 
 
Showerhead Exchange Program 
(Yes/no) 
 
Socio-demographic factors 
 
- Gender 
- Occupation 
- Education 
- Income 
- Language/eco-literacy 
- Household Type/physical structure 
- Household Segment/ composition 
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7.3	The	theoretical	contribution	of	this	thesis	
7.3.1 Theoretical framework and the NAM 
The conservation of water resources represents that type of social dilemma that Parks 
(1994) describes as a resource dilemma. This type of dilemma represents unique 
challenges to members of a society who are free to use water resources while faced with 
the reality that the sustainability of the resource is dependent upon the conservation 
efforts of the individual. This is the type of dilemma that this study has in focus. That is, 
this study seeks insight into understanding what influences pro-environmental behaviour 
when an individual is confronted with such a resource dilemma. While it is rational for an 
individual to seek to maximise their use of water for personal gain, the individual is also 
confronted with the reality that if all individuals maximised their water use, the resource 
would quickly diminish. 
A critical review of the literature reveals that where tensions between the individual and 
the collective interests of a given society exist and manifest in the form of a resource 
dilemma, two broad categories of theoretical models are utilised to understand the 
factors that influence pro-social outcomes. These broad categories of models are 
normative and rational-choice models. The latter refers to models that assume that an 
individual is motivated by rational self-interest, whereas normative models are prone to 
take into account the collective consequences of an individual’s actions. Given that the 
context for this study places emphasis on the interdependent relationships required to 
resolve a resource dilemma, this study favours the most commonly referred to normative 
model: Schwartz’s (1977) NAM. 
The NAM has been used as the basis for many studies seeking to understand pro-
environmental behaviours, including those by Han (2014); Zhang et al. (2013); de Groot 
and Steg (2009); and van der Werff and Steg (2015), among others. The NAM framework 
is central to this study. Although Schwartz (1977) intended his model to assess altruistic 
behaviour, others have utilised it to better understand individual responses to resource 
dilemmas and more generally pro-environmental behaviours. The model incorporates 
three separate variables that have been used to predict altruistic behaviour such as pro-
environmental behaviour. The three variables are 1) awareness of consequences (the 
negative consequences an individual’s actions can have on others), 2) ascription of 
responsibility (feelings of connectedness and therefore a sense of responsibility to the 
group that is affected by the individual’s negative actions) and 3) the activation of 
personal norms (a sense of moral obligation to act in the interests of the affected group). 
Each of these variables was the foundation for a separate hypothesis as this study 
considers the influencing capacity of each variable integrated within the NAM. 
While the NAM framework is fundamental to this study, this thesis advances under-
standing of pro-environmental influencing factors by introducing external influencing 
factors and internal drivers that have been found to have significant influence on pro-
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environmental behaviour when their respective impacts have been considered in 
isolation. The aim of this approach is to establish the most parsimonious model to explain 
participation in the program. 
Specifically, the external factors are the addition of socio-demographics, and the internal 
drivers are environmental concern measured by the NEP scale (Dunlap & van Liere, 1978; 
Dunlap et al., 2000) and the notion of behavioural spill over. Each of these elements of 
the research model is discussed in turn. 
7.3.2 Socio-demographics 
According to prior research referred to in Chapter 2, several researchers have attempted 
to uncover key demographic or socio-economic characteristics that distinguish groups 
most likely to be pro-environmental; these include: 
• gender (Wester et al., 2015; Xiao et al., 2015; Feng & Reisner, 2011; Dietz et al., 
2002; Granzin & Olsen, 1991; Straughan & Roberts, 1999; Gilg et al., 2005; Zelezny 
et al., 2000; Chodorow, 1974; Gilligan; 1982) 
• income level (Sanchez et al., 2015; Diamantopoulos et al., 2003; Granzin & Olsen, 
1991) 
• education (Poortinga et al., 2004; Wester et al., 2015; Granzin & Olsen, 1991; 
Sanchez et al., 2015; Pagiaslis & Krontalis, 2014; Branchini et al., 2015; Zsoka et al., 
2014; Roczen et al., 2014; Meyer, 2015) 
• language as an indicator of eco-literacy (Drill et al., 2010; UNESCO Education Sector, 
2004; Roth, 1992) 
• household segment or composition of occupants (Poortinga et al., 2004; Autio & 
Heinonen, 2004; Carle, 2000; Larsson et al., 2010; Cullbrand & Petersson, 2004; 
Gentina & Muratore, 2012 
• household type or physical structure (Granzin & Olsen, 1991; Berger, 1997; Millock 
& Nauges, 2010; Gilg et al., 2005). 
Socio-demographics are an important inclusion in the conceptual model. They provide an 
opportunity for policy makers and communicators to define measurable segments of the 
population to target. In addition, socio-demographics are a profiling attribute that make 
identifying and locating targeted segments easier than relying on psychographic or 
behavioural attributes alone. For example, once a target audience is identified on the 
basis of their socio-demographic characteristics, the Australian Bureau of Statistics is 
capable of providing data that geographically locates these segments. 
The combination of location with socio-demographic information becomes an even more 
powerful tool when psychographic and behavioural data are integrated to enrich 
population profiles. This level of profiling presents communicators with a deeper 
understanding of their constituents and enables them to target their communication 
precisely by aligning campaign messages to a more narrowly defined audience that is 
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informed by knowing their levels of environmental concern, whether or not a sense of 
obligation exists to engage in pro-environmental behaviours and whether they can be 
already defined as pro-environmental actors based on their pre-existing behaviour. 
This profiling information is of specific relevance to the Victorian water authorities that 
are charged with the responsibility of achieving the Victorian Government’s water 
conservation objectives. City West Water, for example, has the highest number of 
residents with English as a second language, compared to the other metropolitan 
Melbourne water retailers (South East Water and City West Water). This type of 
knowledge will assist water retailers in their efforts to precisely target their constituents. 
For example, in an effort to contribute to the achievement of the Victorian-wide 
conservation campaign target – ‘Target 155’, which encourages individuals to limit their 
water consumption to 155 litres per day, per person, City West Water recommends that 
their constituents engage in a suite of water-conservation activities including the 
continuing showerhead exchange program, planting drought-resistant plants, taking 
shorter (four-minute) showers and replacing top-loading washing machines with more 
efficient front-loading machines (City West Water, 2018b). 
Detailed profiling information enables City West Water’s communicators to customise 
campaign messages. For example, they engage leaders of culturally diverse communities 
to speak with their peers in their native languages to promote water-conservation 
initiatives. Kim Truong, a member of the Vietnamese community and the winner of a Save 
Water Award, represents such an example. Further, such profiling detail provides 
opportunities to tailor information to promote water conservation in the preferred 
language of constituents. In this regard, City West Water has developed information 
packs in the Vietnamese language for distribution to the Vietnamese community, 
detailing permanent water use rules (City West Water, 2018c). 
In summary, demographic variables offer a quantifiable way of considering population 
segments and enabling communication efforts to be more targeted and measurable 
(Schlegelmilch et al., 1996; Straughan & Roberts, 1999) while the other psychological and 
behavioural variables provide guidance with regard to the potential effectiveness of 
specific message content. 
7.3.3 Environmental concern 
In addition to demographic variables, this study included a measure of environmental 
concern using the NEP scale. As outlined in the literature review, many researchers have 
found level of environmental concern positively influences pro-environmental behaviour, 
including Dunlap and van Liere (1978); Dunlap et al. (2000); Stern (1995; 2000); and 
Amburgey and Thomen (2012), among others. In contrast, some researchers (Granzin & 
Olsen, 1991; Roberts, 1996; Schlegelmilch et al., 1996; Straughan & Roberts, 1999) posit 
that, since environmental concern is universal and no longer marginal, any distinction 
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between segments within society will not be discernible. Including a measure of 
environmental concern into the study provided an opportunity to test whether this 
construct is universal and whether it can be acknowledged as a significant predictor of 
pro-environmental behaviour. As alluded earlier, this study represents a new application 
of the NEP scale – the context of water conservation in Victoria, Australia and specifically, 
a prescribed technical solution that draws focus towards the ‘anti-exemptionalism’ theme 
represented in the scale. 
7.3.4 Exploring the NEP scale’s dimensionality 
In addition to assessing environmental concern as a broad, uni-dimensional construct, as 
the creators of the NEP scale (Dunlap & van Liere, 1978) intended, this research has been 
guided by a later suggestion by the originators of the scale to test its dimensionality 
(Dunlap et al., 2000) and, in doing so, to reveal whether a more precise profile of 
participants in the Victorian Showerhead Exchange Program will emerge. 
7.3.5 Behavioural spill over 
The final inclusion in the theoretical framework is behavioural spill over, a notion 
explored by researchers including Lanzin and Thogersen (2014); Steinhorst et al. (2015); 
Thogersen and Olander (2013); and Thogersen (1999), among others who found that  
pro-environmental behaviour in one domain can ‘spill over’ into others. Further, 
behaviours are not independent, as Lanzini and Thogersen (2014) suggest. 
Testing for the significance of behavioural spillover has practical application for 
communicators and policy makers as it provides a deeper understanding of how to 
promote a suite of pro-environmental behaviours. Exploring the effects of some 
behaviours on others has been area of interest for policy makers seeking to expedite the 
achievement of environmental sustainability objectives. For example, the United 
Kingdom’s DEFRA has incorporated the idea of spill-over effect into its pro-environmental 
behavioural change framework by acknowledging that a range of behaviours need to be 
promoted to help different community segments live more sustainably (DEFRA, 2008). 
7.3.6: The context of the study 
Among other contributions this study has made, this is the first time the NAM has been 
considered as the basis for a study that seeks a better understanding of water-
conservation behaviour in Australia by promoting a technically based water-conservation 
solution – participation in a showerhead exchange program. This is contribution is 
particularly relevant given the water-resource constraints experienced by Victorians in 
Australia; more constraints are expected as population increases, along with urbanisation 
in Australian capital cities (ABS, 2019). The Victorian Government has recognised this 
challenge and has positioned water conservation as its highest priority (Water Supply–
Demand Strategy, n.d.). This study aimed to provide policy makers and communicators 
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with knowledge of how to effectively execute targeted water-conservation strategies and 
has consequently revealed a parsimonious model that highlights factors influencing 
program participation. Key findings and the parsimonious model are discussed next. 
7.4	Key	findings	
In a bid to pursue the most parsimonious model, the study followed the three-stage 
process recommended by Hosmer and colleagues (2013). This enabled the variables 
incorporated into the NAM, along with the socio-economic factors, a measure of 
environmental concern and existing pro-environmental behaviour to be analysed 
together. 
Stage one in the process evaluated whether there is a statistically significant relationship 
between the dependent variable and each of the independent variables. A Pearson’s chi-
square test was employed to examine categorical variables and uni-variable logistic 
regression for continuous variables. 
Stage two outlined by Hosmer et al. (2013) led to multi-variate regression analysis 
incorporating all predictor variables that were statistically significant with a p-value less 
than 0.25, the benchmark prescribed by Hosmer et al. (2013). All categorical variables 
that were statistically significant were subject to multi-variate analysis. This stage was 
followed by stage three: hierarchical binary logistic regression. 
The analysis reveals a parsimonious model as depicted in Table 7.5. 
The parsimonious model can differentiate between participants and non-participants of 
the Victorian Showerhead Exchange Program; it is significant, c2 (N=1693) = 4.968 p = 
0.026 and accurately categorises 60% of cases. The model reports between 51% (Cox and 
Snell R square) and 68% (Nagelkerke R squared) in variance in program participation. 	  
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Table 7.5: The parsimonious model 
Predictor variable Relationship to 
dependent variable 
p-value 
Socio-demographic variables 
Household segment 
(composition of occupants) 
Significant 0.004 
Income band Significant 0.003 
Language (preferred to be 
spoken at home) 
Significant 0.004 
Environmental concern 
NEP factor 2: Anti-
exemptionalism 
Significant 0.042 
Pre-existing pro-environmental behaviour 
Behaviour (pre-existing 
 pro-environmental behaviour) 
Significant 0.026 
 
 
The key findings are discussed in accordance with how they have been classified in the 
literature. 
7.4.1 The role of demographics: Household segment 
Of the seven socio-demographic variables subject to investigation, three have a 
significant independent relationship with the dependent variable: program participation. 
The first significant demographic is household segment, a term that represents the 
composition of occupants in a household. As hypothesised, households with older 
children (13 years and above) are the most likely household group to participate in the 
program. In comparison with households with older children (13 years and above), 
couples who have single people sharing a household are 2.28 times less likely to 
participate in the program (1/(Exp B (.483) = 2.28), and this is followed by another 
segment that does not have children: single parents at a rate of 1.75 times less likely 
(1/(Exp B (.570) = 1.75). 
This finding is supported in the literature and is indicative of the role that older children 
have within their households. Other researchers investigating pro-environmental 
behaviour have drawn similar conclusions. Autio and Heinonen (2004) and Carle (2000) 
note that those aged 15–24 years hold a stronger environmental ethic compared to their 
parents, while Larsson (2010) and Cullbrand and Petersson (2004) report a strong 
commitment to environmentalism for those aged between 10 and 19 years. 
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7.4.2 The role of demographics: Income 
Income is a factor that significantly influences participation in the Victorian Showerhead 
Exchange Program. However, the influence of income runs in the opposite direction to 
the hypothesis. 
Despite the findings of numerous studies reporting a significant independent relationship 
of income on pro-environmental behaviour, and specifically the finding that those with 
higher income levels are more likely to engage in pro-environmental behaviour (Millock & 
Nauges, 2010; Gilg et al., 2005; Berger, 1997; Granzin & Olsen, 1991), analysis within this 
study reveals that those who fall within in lower income brackets are more likely than 
those in higher income brackets to engage with the showerhead exchange program. 
Those generating incomes less than $50,000 are 2.50 times more likely to participate in 
the program, in comparison with those on the highest income scale of 100,000-plus. 
Those with an income of between $50,000 and $100,000 are 1.48 times more likely to 
participate in the program, compared to those on the $100,000-plus income scale. 
While this finding is contrary to the literature, a rational explanation exists and will be 
elaborated upon as a theme for future research. A plausible explanation that leads 
attraction of lower-income earners in comparison to higher income earners is the 
perceived quality of the showerhead being exchanged. 
The showerheads on offer throughout the exchange program has a relatively low retail 
price in comparison with other brands. For example, a featured showerhead in the 
program is the Methven Flexispray Bermudi Hi Rise, which has a retail price tag of $29.90. 
It is reasonable to assume that a possibility exists in which both low-income and high-
income earners hold a strong conservation ethic yet apply different criteria to the 
selection of a well-established and publicised method of saving water – exchanging their 
showerhead. It is feasible that price (in this case a free showerhead) is a criterion of 
importance for people on lower-income levels wishing to save water, while it is equally 
conceivable that those on higher incomes opt to purchase their own water-saving 
showerhead because they prioritise other criteria (for example, perceived luxury, quality 
or functionality) over price. Higher-income earners may simply respond to 
communications relating to the showerhead exchange program and opt to spend money 
on a product that serves to meet other criteria beyond water-saving utility. 
7.4.3 The role of demographics: English as a second language 
English as a second language spoken at home is a significant predictor variable included in 
the parsimonious model; however, it runs contrary to the hypothesis that English as the 
preferred language (spoken at home) positively influences participation in the Victorian 
Showerhead Exchange Program. Analysis reveals that respondents who speak a language 
other than English at home are 2.39 times more likely to participate in the program, 
compared with English speakers. 
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It was anticipated that this study would confirm a connection between ‘eco-literacy’ and 
pro-environmental behaviour. The hypothesis developed in this regard was based on 
leading policy makers such as UNESCO Education Sector (2004) and Drill et al. (2010), who 
developed English as a second language program for the Los Angeles County and 
highlighted the critical importance of literacy in gaining awareness and understanding of 
environmental issues and comprehending the strategies to act in a pro-environmental 
manner. 
A plausible reason for the attraction of non-English speakers to the Victorian Showerhead 
Exchange Program lies within the effective of communication strategies of the Victorian 
water retailers and, in particular, the communication channels utilised by the 
metropolitan Melbourne retailers (City West Water, South East Water and Yarra Valley 
Water) to engage culturally and linguistically diverse groups with the exchange program. 
City West Water represents an example. In the early stages of the exchange program, the 
Vietnamese community had strong participation. In this regard, Kim Truong, a local 
member of the Vietnamese community, was recognised and awarded for successfully 
encouraging fellow Vietnamese community members to exchange their showerheads. 
Three-hundred and fifty Vietnamese community members exchanged their showerheads 
in the course of one morning (Environment Victoria, 2005). 
Kim Truong’s effectiveness in engaging her local community has also been recognised by 
the local council, City of Maribyrnong in Melbourne’s inner west, where she has been 
recruited to work with the Vietnamese and other communities that have recently  
 
migrated to Melbourne, to educate them with regard to reducing excessive water and 
energy consumption (Perso, 2016). 
The example of Kim Truong’s effectiveness represents an indication that more direct 
community channels that develop ‘eco-literacy’ through their own, familiar language are 
more effective than more traditional communication activities such as messages 
embedded in water bill inserts, local newspaper advertisements and signage at the point 
of exchange. 
7.4.4 Non-significant socio-demographic variables 
Hypotheses related to gender, occupation, household structure and education level were 
not supported in this study. The lack of influence gender had on program participation 
may be related to the possibility that the decision to adopt low-flow showerheads within 
the home was a family, rather than individual, decision. Many researchers (Larsson et al., 
2010; Gentina & Muratore, 2012), observed the influence of children on pro-
environmental decision-making in the home. Further, it is of note that, as hypothesised, 
households with older children (13 years and above) known to influence decision-making 
were identified as the household group most likely to participate in the program. 
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Occupation and household type (physical structure) are independent variables 
representing the capacity for individuals to afford to regularly engage in pro-
environmental behaviour. That is, occupation provides consistency of income (Sanchez et 
al., 2015) and household type is considered a proxy for wealth (Millock & Nauges, 2010). 
Thogersen and Olander (2003) and Unsworth and colleagues (2013) contended that 
regular engagement in pro-environmental behaviour (that capacity to pay often 
provides), frequently spills over into other pro-environmental domains such as the 
Showerhead Exchange Program. 
However, in this study, the influence of occupation and household type on the dependent 
variable was not observed. These findings could be associated with the partially 
supported hypothesis that those with lower, rather than higher, income levels were the 
group most likely to be identified as program participants. 
As alluded to earlier, rationale for this discovery could be linked to a perception held by 
some non-participants that the complementary showerheads available to participants 
were of low quality and, in turn, this may have driven those of higher incomes into 
making independent decisions to pay for a higher-quality alternative. 
It was also hypothesised that education would positively influence program participation; 
that is, the higher the education level the greater the likelihood of program participation. 
However, no significant, independent relationship was found to exist between education 
and the dependent variable. This observation could be the result of environmental 
consciousness being widespread and no longer considered a marginal issue, as 
Schlegelmilch and colleagues (1996) Garvey and Bolton (2017) have concluded. 
Further, the environmental education required to shift attitudes that shape pro-
environmental behaviour (Branchini et al., 2015; Zsoka et al., 2014) has been made 
accessible to the majority of the sample of respondents. Various mediums, including 
school curricula (Yarra Valley Water, 2018b) and water-conservation campaigns with an 
educational focus, such as ‘Target 155’ (Yarra Valley Water, 2018b), represent public 
educational programs with extensive reach that are equally accessible to many 
respondents. 
7.4.5 The role of environmental concern 
The hypothesis for this study was based on the NEP being considered a summed scale as 
intended by the scale’s creators (Dunlap & van Liere, 1978). This study advances the 
literature by exploring the scale’s dimensionality in the context of water conservation in 
Victoria, Australia for the first time, to reveal a three-dimensional NEP scale. 
The discovery of a three-dimensional NEP scale is not new (Albrecht et al., 1982; Geller & 
Lasley, 1985; Noe & Snow, 1990b); however, in the context of water conservation in 
Australia, modified dimensions have emerged. 
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The first factor, NEP factor 1, is wholly related to the natural environmental and 
demonstrates that respondents do not differentiate between two themes as reported by 
other researchers (Albrecht et al., 1982; Geller & Lasley, 1985; Noe & Snow, 1990b): eco-
crisis, explained as the concern that the environment is imminently threatened, and limits 
of nature, which reflects concern about the Earth’s carrying capacity. This study reports 
this broader natural environmental theme as ‘eco-volatility’. 
The other factors emerging from the NEP scale’s factor analysis relates to the human 
interface with the environment. The second factor is anti-exemptionalism, a dimension to 
the scale that rejects the idea that human ingenuity ensures dominance over nature 
without negative impact on the natural environment. The third factor to emerge in this 
study is anti-anthropogenicism. This dimension posits that human beings do not have a 
right to modify the environment to meet their needs, regardless of their capabilities. 
As highlighted previously, the NEP scale was developed to comprise of items across three 
facets of emerging environmental themes: 1) concern regarding the ecological limits to 
growth; 2) the importance of maintaining nature’s balance; and 3) the rejection of 
anthropogeniscism – that is, the notion that nature exists principally for human use 
(Dunlap, 2008). Of the three factors, the second, anti-exemptionalism, was presented as 
having a significant independent relationship with participation in the showerhead 
exchange program. The relationship between this variable and the dependent variable 
runs in the opposite than anticipated direction. 
NEP factor 2 in this study represents the theme related to anti-exemptionalism; that is, 
humans are not exempt from the laws of nature. However, those who hold the view that 
humans are exempt from the laws of nature are more likely to participate in the exchange 
program. A closer look at the items associated with this factor provides insight into the 
logic of this finding. These items include: 
• Item 4: Human ingenuity will insure that we do not make the Earth unliveable. 
• Item 6: The Earth has plenty of natural resources if we just learn how to develop 
them. 
• Item 14: Humans will eventually learn enough about how nature works to be able 
to control it. 
This finding indicates that those most likely to participate in the exchange program are 
those who hold the view that humans have the capacity to utilise their own or others’ 
ingenuity to develop solutions to cope with the nature’s constraints. It is reasonable 
therefore to conclude that because showerheads signify an example of a technological 
advancement to adapt to nature’s constraints, those who hold the ‘human 
exemptionalism’ belief favour a technical solution as a means of conserving water. 
Further, this finding importantly calls into question whether the notion of anti-
exemptionalism represents a concern for the environment across contexts. 
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7.4.6 The role of the NAM 
This study hypothesised that the NAM would significantly influence participation in the 
Victorian Showerhead Exchange Program. Specifically, it was predicted that the activation 
of personal norms (a sense of moral obligation) would be positively linked to program 
participation. However, contrary to expectations, personal norms (the central component 
of the NAM) did not appear to predict program participation. 
The lack of predictive capacity of the NAM can be explained by considering the 
investigation by Sargisson and colleagues (2019) into the ability of personal norms to 
predict the acceptability of push and pull car-reduction policies. They explained that push 
measures incorporate external conditions, such taxes that impose a cost on individuals, 
whereas pull policies encourage behavioural change by making alternatives more 
attractive. 
Based on the criteria applied by Sargisson and colleagues (2019), the ongoing 
Showerhead Exchange Program can be considered a push measure. It has been broadly 
communicated to the public for more than a decade (Water Supply-Demand Strategy for 
Melbourne, n.d.), it is easily accessible through local councils and, with the exception of 
inconvenience, participation bears no cost. 
Investigation results presented by Sargisson and colleagues (2019) are consistent with the 
findings communicated in this study. They confirm that personal norms do not influence 
acceptance of pull policies, because they are generally already widely acceptable to the 
public regardless of personal norms, and require no additional intervention to encourage 
public support. 
7.4.7 The role of pre-existing pro-environmental behaviour 
Pre-existing pro-environmental behaviour is another predictor variable that significantly 
influences participation in the Victorian Showerhead Exchange Program. Those who 
already engaging in pre-existing, pro-environmental behaviour are 1.04 times more likely 
to participate in the program. 
This finding is consistent with the views of others (Thogersen, 1999; Thogersen & 
Olander, 2003; Lanzini & Thogersen, 2014) who, through their research, have established 
that a significant independent relationship exists between existing pro-environmental 
behaviour and the commitment to pursue other pro-environmental behaviours. 
Specifically, the review of the scale’s dimensions is also consistent with the literature. 
Behaviour items covering the domains of transportation, purchasing and recycling 
represent one scale. Thogersen (1999), in particular, notes that pro-environmental 
behaviours are not independent and that they tend to exist across behavioural domains. 	  
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7.5	Implications	and	recommendations	for	marketing	strategy	
Findings from this thesis support commentary expressed by Garnaut (2008) in the 
inaugural Australian Government-commissioned Climate Change Review. Garnaut 
concludes that communication strategies for individuals and households should consider 
distinguishing between target groups and then seeking to understand each group’s 
knowledge, attitudes and behaviours in an attempt to develop targeted communication 
campaigns to encourage pro-environmental behaviour. The Commonwealth of Australia 
(2015) has also highlighted the importance of differentiating between groups and 
individuals in their efforts to develop a National Climate and Resilience Adaptation 
Strategy. They contend that options for managing water resources efficiently vary 
according to the actor, location as well as the goods and services the water is providing. 
This study demonstrates the importance of seeking to understand the antecedents of 
pro-environmental behaviour. Policy makers and communicators should be particularly 
focused on key demographic influences, specific dimensions of environmental concern as 
well as the pre-existing environmental behaviour of individuals when seeking to influence 
pro-environmental change. Because some of the findings in this study run contrary to 
other research findings, it is important that policy makers and communicators do not 
generalise the profiling attributes of those they seek to influence. The context in terms of 
geography, pro-environmental domain and targeted pro-environmental behaviour should 
be considered. 
The next section of the chapter discusses the individual components of the parsimonious 
model that influence participation in the Victorian Showerhead Exchange Program and 
how these represent an opportunity for communicators and policy makers to develop 
more precisely targeted pro-environmental campaign initiatives. 
7.5.1 The influence of socio-demographics 
Insight into three aspects of socio-demographics influenceing participation in the 
Victorian Showerhead Exchange Program (household segment/composition of occupants, 
income level and language spoken at home) are considered; each has implications for 
policy makers and communicators. Each is discussed separately. 
7.5.2 Household segment (composition of occupants) 
The positive relationship between household segment and program participation 
provides understanding of how communicators can effectively target households with the 
regard to encouraging pro-environmental behavioural change. Given that this study 
demonstrates that those households with older children (aged 13 years and older) are 
more likely to participate in the showerhead program, those charged with the 
responsibility to encourage pro-environmental behaviour change would benefit from a 
differentiated communication strategy that targets both parents and children. 
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Developing a differentiated communication strategy would lead to engaging in two 
distinct communication channels. For example, in addition to an integrated 
communication campaign that targets households, a parallel campaign could be focused 
on children within a household and place emphasis on providing children with the tools to 
encourage their parents to consider pro-environmentalism as a family journey. Such a 
campaign could target schools by encouraging them to highlight specific campaigns in 
their curricula. For example, the ‘Water Live It Learn It’ educational program, which is 
accessible to schools through all three metropolitan water retailers in Melbourne (City 
West Water, 2018a; South East Water, 2018a Yarra Valley Water, 2018b) could be 
adapted to include curricula specifically tailored to facilitate students’ discovery of 
relevant conservation practices through active participation with their parents. 
7.5.3 Income 
Lower-income earners are the income category most likely to engage with the 
showerhead program. Although this finding runs in the alternate direction to the 
hypotheses, it adds critical insight into the decision-making criteria of potential 
communication targets. As a result of this finding, it is recommended that policy makers 
and communicators develop an understanding of the decision-making criteria of defined 
target groups prior to launching a behavioural change campaign. For example, it is 
reasoned in this thesis that higher-income earners may opt to avoid the exchange 
program by taking the opportunity to explore low-flow showerhead alternatives 
independently. Further research is recommended to confirm this hypothesis. 
Engaging in research focused on the decision-making criteria of those whom 
communicators and policy makers seek to influence would uncover the precise criteria 
various markets segments may apply to engaging in pro-environmental conservation 
programs. In the context of the Victorian Showerhead Exchange Program, the importance 
placed on a higher perceived quality showerhead may drive higher-income groups to 
independently purchase their own water-efficient device, in contrast to accepting a 
complimentary version with perceived lower value. If the decision-making criteria were to 
be accurately assessed on a segment-by-segment basis, policy makers and 
communicators could develop a product range with the more luxurious options that are 
subsidised and available at a discounted price rather than being free of charge. 
7.5.4 English as second language 
Finding that those that who speak a language other than English at home provides a 
direction for policy makers and communicators seeking to encourage pro-environmental 
change. It poses important two considerations. 
Firstly, an investigation into the differences between communications with the broader 
English-speaking community compared to other cultural groups should be explored. 
Based on the acknowledgement of Kim Truong’s success in encouraging 350 of her fellow 
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Vietnamese community members to exchange their existing showerhead to a low-flow 
version on one day highlights the opportunity for a more personal communication 
approach that acknowledges the nuances of different cultural segments across the 
community and one that promotes eco-literacy among those in cultural minorities who 
are not directly exposed to more widespread and generalised pro-environmental 
messaging. This approach opens a pathway for communicators to seek and build 
relationships with cultural leaders who have the ability to access their respective 
communities and provide them with the communication tools required to develop a 
significant level of eco-literacy within their communities as a vital first step towards a 
more sustained approach to pro-environmental behavioural change. 
Secondly, rather than conducting broad awareness-raising campaigns that do not 
differentiate between segments, opportunities are available to investigate a more 
personalised communication approach between segments other than those defined by 
culture, and that have a well-networked community. These segments can be based on 
many attributes, ranging from a school or religious foundation that connects a 
community through to sporting and recreational clubs. 
7.5.5 Environmental concern 
While many researchers have acknowledged a connection between environmental 
concern and pro-environmental behaviour, this study reviewed the NEP scale’s 
dimensionality in the context of the prescribed pro-environmental action; that is, 
technically based solutions derived from human ingenuity (in this case a showerhead) 
versus behavioural solutions (such as taking a shorter shower to conserve water), or 
those solutions that group a suite of actions together, such as the Permanent Water 
Saving Rules (Department of Environment, Land, Water and Planning, 2019), which 
specify a range of water-conservation behaviours including rules in relation to watering 
gardens, cleaning hard surfaces and use of hand-held watering hoses. The discussion 
below highlights the subtleties of the environmental concern construct and the effects of 
context and a prescribed behavioural solution on how environmental concern (or lack 
thereof) is expressed by individuals. 
Understanding the dimensions of the NEP scale enables a more accurate assessment of 
the specific theme/s that drive environmental concern for an individual, market segment 
or broader population. Specifically, applying the NEP as a summed scale would simply 
alert communicators and policy makers to the importance of addressing a broad notion of 
environmental concern in their communications, whereas drilling down to understand 
the significance and influence each dimension of the scale has on the pro-environmental 
behaviour under consideration helps to facilitate more precise targeting by understanding 
the underlying reasons that influence behavioural change. 
In this study, it was hypothesised that concern for the environment would positively 
influence participation in the showerhead exchange program, and it reveals a significant 
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relationship indicating that those who hold the belief that human beings are exempt from 
the laws of nature because of human capacity to develop solutions are those most likely 
to participate in the showerhead exchange program. 
This finding demonstrates that a belief that humans are exempt from the laws of nature 
may not reflect a lack of environmental concern as the original authors (Dunlap & van 
Liere, 1978) intended; rather, it may be an indication that an individual favours technical 
solutions to address environmental problems rather that behavioural ones. With this 
knowledge, communicators may consider targeting technical solutions to those who hold 
the view that humans are exempt from the laws of nature. It is recommended that 
communicators explore the dimensionality of the scale and consider the context of the 
prescribed behaviour to avoid the potential for misleading conclusions with regard to an 
individual’s concern for the environment. In particular, a finding suggesting that an 
individual believes human beings are exempt from the laws of nature may not preclude 
that individual from participating in a conservation program. In fact, as this study 
demonstrates, they may be drawn to conservation programs that promote technical 
solutions derived from human ingenuity. 
7.5.6 Pre-existing, pro-environmental behaviour 
This study has found that pre-existing, pro-environmental behaviour influences 
participation in the exchange program. Further, this study highlights that there is little 
distinction across domains where pro-environmental behaviour is concerned. This finding 
provides communicators and policy makers with a deeper understanding of to how to 
encourage participation in future conservation programs. Specifically, communicators 
armed with the knowledge of which segments have already engaged in pro-
environmental behaviour can tailor their communications to introduce other, more 
advanced, conservation behaviours. They can also target those not currently engaged in 
pro-environmental behaviour with simpler behaviours, to encourage the beginning of a 
pro-environmental commitment. 
This research therefore concludes that those who are already engaged in pro-
environmental behaviours are likely to build on their pro-environmental activity. It is 
therefore recommended that their behaviour is rewarded, in an effort to build 
relationships that promote dialogue and facilitates closer connection. Rather than 
broadcasting messages to this group, communication options should be developed that 
facilitate one-to-one dialogue. The internet could enable such an approach and, further, 
the agility of the internet could provide a means of segmentation analysis to identify and 
develop networks among active pro-environmentalists. This level of networking could 
reinforce a level of ‘eco-literacy’ that could be the foundation for engagement in other, 
potentially more complex behaviours. 
The conclusions in this study also provide guidance relating to strategies that aim to 
encourage non-engaged segments of the population to begin acting in a pro-
	162 
environmental manner. As alluded, simple conservation practices can be promoted to this 
group. For example, this research demonstrates that when items on the behaviour scale 
are individually assessed, a significant correlation between recycling behaviour and 
program participation emerges. Given that the spill-over effect of pro-environmental 
behaviour exists across domains, encouraging simple activities such as recycling is an 
effective strategy and a catalyst to developing a stronger conservation ethic among those 
classified as non-environmentalists. 
7.5.7 Managerial implications: Concluding comments 
In sum, the findings in this thesis lead to recommendations based on the most 
parsimonious model. The recommendations for communicators seeking to encourage 
pro-environmental behavioural change and a stronger conservation commitment among 
their constituents are focused in three distinct profiling domains: socio-demographics 
(household segment/composition of occupants, income level and language spoken at 
home), environmental concern and pre-existing, pro-environmental behaviours. 
 
The study’s findings can be utilised to influence current conservation objectives, such as 
those being pursued by the Melbourne’s metropolitan water retailers under the ‘Target 
155’ campaign banner. 
This study, and in particular the resulting parsimonious model, narrows down the 
profiling variables that communicators should consider as a basis for targeted 
communications to five variables: 
• Household segment (composition of occupants) 
• Income level 
• Language spoken in the home 
• Environmental concern (and, in particular, the notion of anti-exemptionalism) 
• Pre-existing environmental behaviours. 
Communicators can now determine the likelihood of conservation program participation 
based on measurable socio-demographic variables and, in particular, 1) by household 
segment (composition of the household) that paves the way for effective utilisation of 
communication channels among households that serves to promote program 
engagement and dialogue among occupants; 2) by income that helps communicators 
explore the value proposition that is likely to be most attractive among those in differing 
income bands. For example, it is feasible that those in higher-income bands are motivated 
by perceived quality rather than money and water savings alone; 3) with regard to 
language spoken in the home, communicators who have observed the effectiveness of 
the peer-driven networked approach to engage program participation among distinct 
cultural groups can apply a similar methodology across all defined group targets 
regardless of language or culture. They can identify opinion leaders who have the 
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capacity to reach their community’s members and encourage them to positively influence 
their peers through their existing social connections and networks. 
Further, and with regard to the psychological dimensions of participants explored in this 
study, communicators and policy makers have a new insight into the NEP scale that 
measures environmental concern. 
By considering the dimensions of the scale, the specific theme of concern held by 
potential program participants can be revealed and communications tailored accordingly. 
The finding in this study is uniquely valuable because it has identified that a dimension of 
the scale that was previously considered an indication of a lack of environmental concern, 
‘anti-exmptionalism’, does not necessarily equate with a lack of environmental concern or 
pro-environmental inaction. In fact, this study shows that those who hold the view that 
humans are exempt from the laws of nature will gravitate towards a technical, human-
made solution to address environmental challenges. This finding will assist policy makers 
seeking to advance conservation programs such as ‘Target 155’ as they propose 
numerous technical solutions (for example, using front-loader washing machines, 
establishing greywater systems and exchanging showerheads) as measures that will 
expedite the achievement of their objectives (City West Water, 2018b; South East Water, 
2018b; Yarra Valley Water, 2018a). 
Moreover, the behavioural analysis undertaken in this study will help communicators and 
policy makers refine their targeting approach. This study has established that pro-
environmental behaviour from one domain can spill over into others. This insight 
provides communicators with the knowledge to identify prospective conservation 
program participants based on their existing behaviour. One effective strategy in this 
regard would be to encourage participation in less difficult behaviours (such as taking a 
shorter shower or recycling) for those who are recognised as non-active in relation to pro-
environmental behaviour. In contrast, more difficult behaviours, such as establishing 
greywater irrigation systems, could be promoted to those who are currently 
environmentally engaged. Table 7.6 summarises the implication each profiling dimension 
has on future campaign strategic development. 
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Table 7.6: A summary of managerial implications 
Profiling dimension Managerial recommendations 
Household segment/ 
composition 
Conduct a differentiated communication campaign. One 
that targets households and another schools, with a view 
of influencing curricula and encouraging conservation 
dialogue among children and their parents. 
Income Research to establish the decision-making criteria of the 
target bearing in mind that financial benefit alone (in this 
case the lure of a free showerhead) may not present value 
to all segments. 
Language spoken at home Observe the success and current method of targeting 
cultural networks and look for opportunities to discover 
other community networks that have the structure to 
facilitate a similar methodology. 
Environmental concern  
(anti-exemptionalism) 
Explore the dimension of environmental concern and use 
the findings as a tool for more precisely targeted 
communications. 
Avoid assumptions that those that rank high on scale 
themes that are broadly classified as holding no concern for 
the environment are unlikely to engage in pro-
environmental behaviour. 
Pre-existing behaviours Acknowledge and reward those already engaging in pro-
environmental behaviours, then define and connect 
networks of those similarly committed to reinforce a level of 
‘eco-literacy’ that would be the basis for encouraging other, 
more sophisticated behaviours. 
For those not engaged in pro-environmental behaviours 
focus on simple behavioural change as an entry-level 
behaviour. 
 
 
7.6	Research	limitations	
Similar to all other studies, this research has limitations. First, this study has a cross-
sectional design and by definition the findings in this thesis are static as they represent a 
single point in time. 
In addition, while the purpose of this study was to achieve parsimony, other psychological 
constructs could have been employed to provide deeper analysis into the reasons for 
program participation. For example, Schwartz’s (1992) value typology could have been 
incorporated into the study to assess the social value orientation of participants and non-
participants. The understanding of social value orientation could have been used to 
inform more precisely targeted communication messages. This limitation, is, in part, the 
result of the reliance on available secondary data. 
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Further, the influences of program participation could have been studied from a cultural 
perspective. The City of Melbourne (2018) notes that more than 140 different cultures 
exist in Victoria. Given that many program participants are more likely to speak a 
language other than English at home, an investigation into influences among cultural 
groups could have added value to this study. 
Finally, a comparison of participation influences across the various water retailers in 
Victoria, in association with a consideration of varying communication strategies, could 
have enhanced this study. The water retailers, in particular those in metropolitan 
Melbourne, have significantly different socio-demographic profiles residing in their 
respective constituencies; understanding the potential variation in drivers that influence 
participation of certain socio-demographic segments would enable policy makers to form 
specific approaches to encourage participation in future conservation/pro-environmental 
programs. 
7.7	Directions	for	future	research	
Opportunities exist to leverage the findings in this study to form a deeper understanding 
of the drivers of participation in conservation programs and, as a result, to develop richer 
target audience profiles that provide a foundation for more accurately targeted 
communication campaigns. 
Firstly, it is recommended that the decision-making criteria of potential future campaign 
targets be explored. This is particularly important when tangible solutions such as 
showerheads are offered as the core of the conservation program. Decision-making 
criteria may vary from cost effectiveness through to perceived value based on visual 
appeal and specific functionality. 
While, those who speak a language other than English at home are the most likely 
program participants, it is recommended that future researchers delve more deeply into 
the influence of culture on participation in future conservation programs. Key research 
questions to consider in this regard include whether cultural groups differ in relation to 
environmental concern and their sense of moral obligation to act in a pro-environmental 
way, and whether marked differences exist with regard to pre-existing, pro-
environmental behaviours. In addition, the similarities and differences of preferred 
communication channels could be explored to help policy makers determine whether a 
cultural communication template could be developed that could be customised on the 
basis of conservation drivers that exist among different groups. 
It is also important for researchers to test the dimensionality of the NEP scale as it applies 
to different contexts, and to go further to compare how the NEP applies among a sample 
of the population that is confronted with both technical and behavioural solutions. As 
noted in this study, those who would have been previously classified as not having 
concern for the environment because they hold the view that humans are exempt from 
the laws of nature are most likely to participate in the program. Comparing technical and 
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behavioural solutions will provide knowledge relating to whether the themes presented 
in the NEP scale truly represent a stance that reflects environmental concern, or as this 
study found, will those who hold the view that humans are exempt from the laws of 
nature be open to technical solutions in preference to behavioural options? 
7.8	Conclusion	
This research sought to progress the approach taken by Victorian policy makers seeking 
to provide information and to incentivise Victorians to conserve more water. By setting 
out to investigate factors that influence participation in the Victorian Showerhead 
Exchange Program and, in essence, to reveal the factors that motivate Victorians to 
cooperate with interdependent others, a parsimonious model has been developed that 
can be employed as a segmentation framework to advance a more targeted approach to 
communications. 
In addition to showerhead exchange programs, this model has the potential to serve as 
an effective communication framework to achieve a range of other conservation 
objectives beyond the context of water and showerhead exchange programs. 
This study advances the current literature by assessing socio-demographic factors, 
environmental concern and pre-existing pro-environmental behaviour, in conjunction 
with the NAM – a model recognised as the most widely utilised normative model – to 
understand pro-social behaviour. 
The parsimonious model highlights the positive influence of household occupant/family 
involvement in environmental conservation and reveals that those in higher income 
bands may be seeking a value proposition other than money and water savings. It alludes 
to influence and value of communication through access to the social connections and 
networks of communication targets, regardless of culture or language, and presents an 
account of the benefits of understanding an individual’s pre-existing, pro-environmental 
behaviour in order to effectively target communication campaigns. 
Further, this research has made the critical finding that the NEP scale should be viewed in 
light of the context of the type of conservation actions being prescribed (technically 
based on human ingenuity or behavioural). This study has highlighted that those who may 
have been previously classified as having a lack of environmental concern based on their 
belief that human beings are exempt from the laws of nature may be the most likely 
group to participate in some conservation programs and, in particular, conservation 
programs that support technical solutions. 
In general terms, the model presented in this study provides a framework for policy 
makers and communicators to appreciate the profiling characteristics of future 
conservation campaign targets and as a consequence develop more accurately integrated 
marketing communication strategies. 
 167	
References 
Abrahamse, W. & Steg, L. (2009). How do socio-demographic and psychological factors 
relate to households’ direct and indirect energy use and savings? Journal of Economic 
Psychology, 30(5): 711–720. 
Abrahamse, W., Steg, L., Gifford, R. & Vlek, C. (2009). Factors influencing car use for 
commuting and the intention to reduce it: A question of self-interest or 
morality? Transportation Research Part F: Psychology and Behaviour 12 (4): 317–24. 
ABS (Australian Bureau of Statistics). (2019). 3101.0 – Australian Demographic Statistics, 
June 2019. http://www.abs.gov.au/ausstats/abs@.nsf/mf/3101.0. Last accessed 14 
January 2020. 
ABS. (2018). 3222.0 – Population Projections, Australia, 2017 (base) to 2066. 
https://www.abs.gov.au/AUSSTATS/abs@.nsf/mf/3222.0. Last accessed 14 January 
2020. 
Ajzen, I. (2011). The theory of planned behaviour: Reactions and reflections. Psychology 
and Health, 26(9): 1113–1127. 
Ajzen, I. (2002). Perceived behavioral control, self-efficacy, locus of control, and the 
theory of planned behavior. Journal of Applied Social Psychology, 32(4): 665–683. 
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 
Decision Processes, 50: 179–221. 
Ajzen I. (1985). From intentions to actions: A theory of planned behavior. In J. Kuhl & J. 
Beckmann (eds) Action Control. SSSP Springer Series in Social Psychology. Berlin & 
Heidelberg: Springer. 
Ajzen, I. & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. 
Englewood Cliffs, New Jersey: Prentice-Hall. 
Albrecht, D., Bultena, G., Holberg, E. & Nowak, P. (1982). The new environmental 
paradigm. Journal of Environmental Education, 13: 39-43. 
Aleamoni, L.M. (1973). Effects of size of sample on eigenvalues, observed communalities, 
and factor loadings. Journal of Applied Psychology, 58(2): 266–269. 
Aliyu, A., Bello, M., Kasim, R. and Martin, D. (2014). Positivist and non-positivist paradigm 
in social science research: Conflicting paradigms or perfect partners? Journal of 
Management and Sustainability, 4 (3): 79–95. 
Amburgey, J.W. & Thoman, D.B. (2012). Dimensionality of the new ecological paradigm: 
Issues of factor structure and measurement. Environment and Behavior, 44(2): 235–
256. 
Armitage, C.J. & Conner, M. (2001). Efficacy of the theory of planned behaviour: A meta-
analytic review. British Journal of Social Psychology, 40: 471–499. 
 
 
	168 
Atkins, P., Marson, R. & Brann, B. (2015). State of Australian Cities 2014-2015: Progress In 
Australian Regions. Department of Infrastructure and Regional Development. 
Commonwealth of Australia. 
Autio, M.M. & Heinonen, V. (2004). To consume or not to consume? Young people’s 
environmentalism in the affluent Finnish society. Young, 12(2): 137–153. 
Bagozzi, R.P. & Yi, Y. (1988). On the evaluation of structural equation modeling. Journal of 
the Academy of Marketing Science, 16(1): 74–94. 
Barrett, P.T. & Kline, P. (1981). The observation to variable ratio in factor analysis. 
Personality Study and Group Behavior, 1: 23-33. 
Bartlett, M.S. (1954). A note on the multiplying factors for various chi square 
approximations. Journal of the Royal Statistical Society, 16(Series B): 296–298. 
Bax, S. (2013). Cambridge Marketing Handbook: Research. London: Kogan Page Limited, 
in Association with Cambridge Marketing 
Beavers, A.S, Lounsbury, J.W, Richards, J.K, Schuyler, W.H., Skolits, G.J & Esquivel, S.L. 
(2013). Practical considerations for using exploratory factor analysis in educational 
research. Practical Assessment, Research & Evaluation, 18(6): 1–13. 
Bem, D.J. (1972). Self perception theory. In L. Berkowitz (ed.), Advances in Experimental 
Social Psychology, 6. New York: Academic Pres, pp. 1–62. 
Bendel, R.B. & Afifi, A.A. (1997). Comparison of stopping rules in forward regression. 
Journal of The American Statistical Association, 72: 46-53. 
Berger, I.E. (1997). The demographics of recycling and the structure of environmental 
behavior. Environment and Behavior, 29(4): 515–531. 
Berger, I.E. & Corbin, R.M. (1992). Perceived consumer effectiveness and faith in others as 
moderators of environmentally responsible behaviors. Journal of Public Policy and 
Marketing, 11(2): 79–89. 
Bradbury, M., Peterson, M.N. & Liu, J. (2014). Long-term dynamics of household size and 
their environmental implications. Population and Environment, 36: 73-84. 
Branchini, S., Meschini, M., Covi, C., Piccinetti, C., Zaccanti, F., Goffredo, S. & Bernardi, G. 
(2015). Participating in a citizen science monitoring program: Implications for 
environmental education. PLoS ONE, 10(7): E0131812. 
Brand, V. (2009). Empirical business ethics research and paradigm analysis. Journal of 
Business Ethics, 86(4): 429–449. 
Briggs, S.R. & Cheek, J.M. (1986). The role of factor analysis in the development and 
evaluation of personality scales. Journal of Personality, 54(1): 106–148. 
Brooks-Gunn, J., Phelps, E., & Elder, G.H. (1991). Studying lives through time: Secondary 
data analyses in developmental psychology. Developmental Psychology, 27(6): 899–
910. 
Carifio, J. & Perla, R. (2008). Resolving the 50-year debate around using and misusing 
Likert scales. Medical Education, 42: 1150–1152. 
Carle, J. (2000). Opinion och aktion. Goteborg: Goteborgs universitet. 
 169	
Cattell, R.B. (1966) The scree test for the number of factors, Multivariate Behavioral 
Research, 1 (2): 245–276. 
Cheah, I. & Phau, I. (2011). Attitudes towards environmentally friendly products: The 
influence of ecoliteracy, interpersonal influence and value orientation. Marketing 
Intelligence & Planning, 29(5): 452–472. 
Chen, X., Peterson, M.N., Hull. V., Lu, C., Lee, G.D., Hong. D. & Liu, J. (2011). Effects of 
attitudinal and sociodemographic factors on pro-environmental behaviour in urban 
China. Environmental Conservation, 38(1): 45–52. 
Chodorow, N. (1974). Family structure and feminine perspective. In M. Rosaldo & L. 
Lamphere (eds),Women in Culture and Society (pp. 41–48). Stanford, CA: Stanford 
University Press. 
City of Melbourne (2018). Multicultural Communities. 
https://www.melbourne.vic.gov.au/about-melbourne/melbourne-
profile/multicultural-communities/Pages/multicultural-communities.aspx. Last 
accessed 27 July 2018. 
City West Water (2018a). 
https://www.citywestwater.com.au/community/learn_about_water/educational_reso
urces.aspx. Last accessed 9 October 2018. 
City West Water (2018b). Target 155. 
https://www.citywestwater.com.au/saving_water/advice/target_155.aspx. Last 
accessed 4 October 2018. 
City West Water (2018c). Permanent water use rules (Vietnamese). 
https://www.citywestwater.com.au/documents/permanent_water_use_rules_vietnamese
.pdf 
Clark, L.A. & Watson, D. (1995). Constructing validity: Basic issues in objective scale 
development. Psychological Assessment, 7(3): 309–319. 
Commonwealth of Australia. (2015). National Climate Resilience and Adaptation Strategy. 
http://www.environment.gov.au/climate-change/adaptation/publications/national-
climate-resilience-and-adaptation-strategy. Last accessed 4 October 2018. 
Comfrey, A.L. & Lee, H.B. (1992). A First Course in Factor Analysis. Hillsdale, NJ: Lawrence 
Erlbaum Associates. 
Cowton, C. (1998). The use of secondary data in business ethics research. Journal of 
Business Ethics, 17(4): 423–434. 
Cristol, H. (2003). Nature threatened by shrinking households. The Futurist, 37(3): 14–15. 
Crotty, M. (1998). The foundations of social research: Meaning and perspective in the 
research process. Sydney: Allen & Unwin. 
Cullbrand, I. & Petersson, M. (2004). Home economics. National evaluation of elementary 
schools 2003 (NO-03). Stockholm: National Agency for Education. 
 
 
	170 
Dale, A., Wathan, J. & Higgins, V. (2008). Secondary analysis of quantitative data sources. 
In Alasuutari, P., Bickman, L., & Brannen, J. (eds) The SAGE handbook of social research 
methods (pp. 520-535). London: Sage. 
Dawes, R.M. (1980). Social dilemmas. Annual Review of Psychology, 31: 169–193. 
De Groot, J.I.M. (2008). Mean or green? Value orientations, morality and prosocial 
behaviour. PhD Thesis. University of Groningen. 
De Groot, J.I.M. & Steg, L. (2009). Morality and prosocial behavior: The role of awareness, 
responsibility, and norms in the norm activation model. The Journal of Social 
Psychology, 149(4), 425–49. 
DEFRA (Department of Environment, Food and Rural Affairs, United Kingdom). (2008).  
A framework for pro-environmental behaviours. London: DEFRA. 
Delorme, D.E., Hagen, S.C. & Stout. I.J. (2003). Consumers’ perspectives on water issues: 
Directions for educational campaigns. The Journal of Environmental Education, 34(2): 
28–35. 
Department of Environment, Land, Water and Planning. (2019). Permanent Water Saving 
Rules. https://www.water.vic.gov.au/liveable/using-water-wisely/advice-and-
rules/permanent-water-saving-rules. Last accessed 10 September 2019. 
Diamantopoulos, A., Schlegelmilch, B.B., Sinkovics, R.R. & Bohlen, G.M. (2003). Can socio-
demographics still play a role in profiling green consumers? A review of the evidence 
and an empirical investigation. Journal of Business Research, 56: 465–480. 
Dietz, T. & Kalof, L. & Stern, P. (2002). Gender, values, and environmentalism. Social 
Science Quarterly, 83(1): 353–364. 
Dillman, D.A. (2000). Mail and internet surveys: The tailored design method. New York: 
John Wiley and Sons. 
Drill, S.L., Aliaga, P.F. & Cox, F. (2010). Water: An English as a second language curriculum 
for adults (Teacher's Edition). University of California Agriculture and Natural 
Resources Publication 8312. 
Dunlap, R. (2008). The new environmental paradigm scale: From marginality to worldwide 
use. The Journal of Environmental Education, 40: 3–18. 
Dunlap, R.E. & van Liere, K.D. (1978). The ‘new environmental paradigm’: A proposed 
measuring instrument and preliminary results. Journal of Environmental Education, 
9(9): 10–19. 
Dunlap, R.E., van Liere, K.D., Mertig, A.G. & Jones, R.E. (2000). Measuring endorsement of 
the new ecological paradigm: A revised NEP scale. Journal of Social Issues, 56: 425–
442. 
Edgell, M.C.R. & Nowell, D.E. (1989). The new environmental paradigm scale: Wildlife and 
environmental beliefs in British Columbia. Society and Natural Resources, 2: 285–296. 
Environment Victoria. (2005). Media release: 12 October. Kim recognized for sustainable 
living efforts. https://environmentvictoria.org.au/2005/10/12/kim-recognised-for-
sustainable-living-efforts/. Last accessed 19 July 2018. 
 171	
Evans L., Maio, G.R., Corner, A., Hodgetts, C.J., Ahmed, S. & Hahn, U. (2013). Self-interest 
and pro-environmental behaviour. Nature Climate Change 3: 122–125. 
Feng, W. & Reisner, A. (2011). Factors influencing private and public environmental 
protection behaviours: Results from a survey of residents from Shaanxi, China. Journal 
of Environmental Management, 92: 429–436. 
Field, A.P. (2009). Discovering Statistics Using IBM SPSS / [eReserve]. Third edn. London: 
Sage Publications. 
Fleury-Bahi, G., Marcouyeux, A., Renard, E. & Roussiau, N. (2015). Factorial structure of 
the new ecological paradigm scale in two French samples. Environmental Education 
Research, 21(6): 821–831. 
Fornell, C. & Bookstein, F.L. (1982). Two structural equation models: LISREL and PLS 
applied to consumer exit-voice theory. Journal of Marketing Research, 19(4): 440–452. 
Fornell, C. & Larcker, D.F. (1981). Evaluating structural equation models with 
unobservable variables and measurement error. Journal of Marketing Research, 18(1): 
39–50. 
Fraj-Andrés, E. & Martínez-Salinas, E. (2007). Impact of environmental knowledge on 
ecological consumer behaviour: An empirical analysis. Journal of International 
Consumer Marketing, 19(3): 73–102. 
Futerra (2006). New rules: New game. Communications tactics for climate change. 
http://www.vims.edu/research/units/centerspartners/map/climate/docs_climate/Ne
wRules_NewGame.pdf. Last accessed 16 May 2018. 
Garnaut. R. (2008). Garnaut climate change review. Cambridge University Press. 
Garvey, A.M. & Bolton, L.E. (2017). Eco-product choice cuts both ways: How 
proenvironmental licensing versus reinforcement is contingent on environmental 
consciousness. Journal of Public Policy & Marketing, 36.(2): 284-98. 
Geller, J.M. & Lasley, P. (1985). The new environmental paradigm scale: A re-examination. 
Journal of Environmental Education, 17: 9–12. 
Gentina, E. & Muratore, I. (2012). Environmentalism at home: The process of ecological 
resocialization by teenagers. Journal of Consumer Behaviour, 11(2): 162–169. 
Gerrard, M., Gibbons, F.X., Stock, M.L., van de Lune, L.S. & Cleveland, M.J. (2003). Images 
of smokers and willingness to smoke among African American pre-adolescents: An 
application of the prototype/willingness model of adolescent health risk behavior to 
smoking initiation. Journal of Pediatric Psychology, 30(4): 305–318 
Gilg, A., Barr, S. & Ford, N. (2005). Green consumption or sustainable lifestyles? 
Identifying the sustainable consumer. Futures 37: 481–504. 
Gilligan, C. (1982). In a Different Voice. Cambridge, MA: Harvard University Press. 
Granzin, K.L. & Olsen, J.E. (1991). Characterizing participants in activities protecting the 
environment: A focus on donating, recycling, and conservation behaviors. Journal of 
Public Policy and Marketing, 10(2): 1–27. 
 
	172 
Guadagnoli, E. & Velicer, W.F. (1988). Relation of sample size to the stability of 
component patterns. Psychological Bulletin, 103 (2): 265–275. 
Gupta, S. & Ogden, D.T. (2009). To buy or not to buy? A social dilemma perspective. 
Journal of Consumer Marketing, 26(6): 376–391. 
Hair, J.F., Lukas, B.A., Roberts, K. & Lee-Lukas, S. (2014). Marketing research, 4th edn. 
North Ryde, NSW: McGraw-Hill Education. 
Hair, J.F., Sarstedt, M., Ringle, C.M. & Mena, J.A. (2012). An assessment of the use of 
partial least squares structural equation modeling in marketing research Journal of the 
Academy of Marketing Science, 40(3): 414–433. 
Hair, J.F. Jr., Anderson, R.E, Tatham, R.L. & Black, W.C. (1998). Multivariate Data 
Analysis, 5th edn. Upper Saddle River, NJ: Prentice Hall. 
Hakim, C. (1982). Secondary analysis in social research: A guide to data sources and 
methods with examples. London, Boston: Allen & Unwin. 
Han, H. (2014). The norm activation model and theory-broadening: Individuals' decision-
making on environmentally-responsible convention attendance. Journal of 
Environmental Psychology, 40: 462–471. 
Hardin, G.R. (1968). The tragedy of the commons. Washington, DC: Science. 
Hasan, N. (2016). Positivism: To what extent does it aid our understanding of the 
contemporary social world? Qual Quant, 50: 317–325. 
Hawcroft, L.J. & Milfont, T.L. (2010). The use (and abuse) of the New Environmental 
Paradigm scale over the last 30 years: A meta-analysis. Journal of Environmental 
Psychology, 30: 143–158. 
Heberlein, T.A. (1981). Environmental attitudes, Zeitschrift für Umweltpolitik, 2: 241–270. 
Henseler, J., Ringle, C.M. & Sarstedt, M. (2015). A new criterion for assessing discriminant 
validity in variance-based structural equation modeling. Journal of the Academy of 
Marketing Science, 43(1): 115–135. 
High Level Panel on Water (HLPW). (2017). Bellagio principles on managing water, 
Bellagio. 
Hogarty, K.Y., Hines, C.V., Kromrey, J.D., Ferron, J.M. & Mumford, K.R. (2005). The quality 
factor solutions in exploratory factor analysis: The influence of sample size, 
communality, and over determination. Educational and Psychological Measurement, 
65: 202–226. 
Hosmer, D.W. Jr, & Lemeshow, S. (2000). Applied logistic regression, 2nd edn. John Wiley 
and Sons. 
Hosmer, D.W. Jr, Lemeshow, S. & Sturdivant, R.X. (2013). Special topics in applied logistic 
regression, 3rd edn. Hoboken, NJ: John Wiley & Sons. 
Houston, M.B. (2004). Assessing the validity of secondary data proxies for marketing 
constructs. Journal Of Business Research, 57(2): 154–161. 
Houston, M.B. & Johnson, S.A. (2000). Buyer–supplier contracts versus joint ventures: 
Determinants and consequences. Journal of Marketing Research, 37: pp. 1-15. 
 173	
Hu, L. & Bentler, P.M. (1999). Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Structural Equation Modeling, 
6: 1–55. 
Hughes, J.R. & Naud, S. (2016). Perceived role of motivation and self-efficacy in smoking 
cessation: A secondary data analysis. Addictive Behaviors, 61: 58-61. 
Ibtissem, M. (2010). Application of value beliefs norms theory to the energy conservation 
behaviour. Journal of Sustainable Development, 3(2): 129–139. 
IPCC. (2013). Climate change 2013: The physical science basis. Contribution of Working 
Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate 
Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. 
Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge, UK and New York: 
Cambridge University Press. 
Irwin, K. & Berigan, N. (2013). Trust, culture and cooperation: A social dilemma analysis of 
pro-environmental behaviors. The Sociological Quarterly, 54: 424–449. 
Kahn, P.H. & Lourenço, O. (2002). Water, air, fire, and earth: A developmental study in 
Portugal of environmental moral reasoning. Environment and Behavior, 34(4), 405–
430. 
Kahneman, D. & Tversky, A. (1979). Prospect theory: An analysis of decision under risk. 
Econometrica, 47(2): 263–291. 
Kaiser, H. (1974). An index of factorial simplicity. Psychometika, 39: 31–36. 
Kaiser, H. (1970). A second generation Little Jiffy. Psychometika, 35: 401–415. 
Khan, A., Khan, N.K. & Mohd, A. (2012). Exploring the new ecological paradigm (NEP) 
scale in India: Item analysis, factor structure and refinement. Asia-Pacific Journal of 
Management Research and Innovation, 8(4): 389–397. 
Kline, R.B. (2011). Principles and practice of structural equation modeling. New York: 
Guilford Press. 
Klöckner, C.A. & Ohms, S. (2009). The importance of personal norms for purchasing 
organic milk. British Food Journal, 111(11): 1173–1187. 
Kollmuss, A. & Agyeman, J. (2002). Mind the gap: Why do people act environmentally and 
what are the barriers to pro-environmental behavior? Environmental Education 
Research, 8(3), 239-260. 
Kollock, P. (1998), Social dilemmas: The anatomy of cooperation. Annual Review of 
Sociology, 24: 183–214. 
Kormorita, S. & Parks, C. (1995). Interpersonal relations: mixed motive interaction. Annual 
Review of Psychology, 46: 183–207. 
Kuhlman, D.M. & Marshello, A.F. (1975). Individual differences in game motivation as 
moderators of preprogrammed strategy effects in prisoner's dilemma. Journal of 
Personality and Social Psychology, 32(5), 922–931. 
Lanzini, P. & Thogersen, J. (2014). Behavioural spillover in the environmental domain: An 
intervention study. Journal of Environmental Psychology, 40: 381–390. 
	174 
Laroche, M., Toffoli, R., Chankon, K. & Muller, T. (1996). The influence of culture on pro-
environmental knowledge, attitudes, and behavior: A Canadian perspective. Advances 
in Consumer Research, 23: 196–202. 
Larsson, B., Andersson, M. & Osbeck, C. (2010). Bringing environmentalism home. 
Childhood, 17(1): 129–147. 
Lefcourt, H.M. (1996). Perspective-taking humour and authoritarianism as predictors of 
anthropogenicism. Humor, 9: 57–71. 
Manning, R., Levine, M.& Collins, A. (2007). The Kitty Genovese murder and the social 
psychology of helping. The Parable of the 38 witnesses. The American Psychologist, 
62(6): 555–562. 
Manoli, C., Johnson, B. & Dunlap, R. (2007). Assessing children's environmental 
worldviews: Modifying and validating the new ecological paradigm scale for use with 
children. The Journal of Environmental Education, 38(4): 3–13. 
McClintock, C.G. & Liebrand, W.B (1988). Role of interdependence structure, individual 
value orientation, and another’s strategy in social decision making: A transformational 
analysis. Journal of Personality and Social Psychology, 55: 396–409. 
McDonald, R.P. (1985). Factor analysis and related methods. Hillside, NJ: Lawrence 
Erlbaum Associates. 
Mee, N. & Clewes, D. (2004). The influence of corporate communications on recycling 
behaviour. Corporate Communications: An International Journal, 9(4): 265–275. 
Messick, D.M. & McClintock, Ch.G. (1983). Social traps and temporal traps. Personality 
and Social Psychology Bulletin, 9: 105–110. 
Meyer, A. (2015). Does education increase pro-environmental behavior? Evidence from 
Europe. Ecological Economics, 116. C: 108–121. 
Mickey, J. & Greenland, S. (1989). A study of the impact of confounder-selection criteria 
on effect estimation. American Journal of Epidemiology, 129: 125–137. 
Millock, K. & Nauges, C. (2010). Household adoption of water-efficient equipment: The 
role of socio-economic factors, environmental attitudes and policy. Environmental 
Resource Economics, 46: 539–565. 
Mongeon, P., Robinson-Garcia, N., Jeng, W. & Costas, R. (2017). Incorporating data 
sharing to the reward system of science. Aslib Journal of Information 
Management, 69(5): 545–556. 
Musumari P.M. & Chamchan, C. (2016). Correlates of HIV testing experience among 
migrant workers from Myanmar residing in Thailand: A secondary data analysis. PLoS 
ONE, 11(5): 1–19 
NASA. (2018). Climate change: Vital signs of the planet. https://climate.nasa.gov/causes/. 
Last accessed 31 July 2018. 	  
 175	
Nath, V., Agrawal, R, Gautum, A. & Sharma, V. (2015). Socio–demographics as 
antecedents of green purchase intentions: A review of literature and testing of 
hypothesis on Indian consumers. International Journal of Innovation and Sustainable 
Development, 9(2). 
Nature. (2006). A fair share (editorial), 444 (7120): 653–654. 
Nigbur, D., Lyons, E. & Uzzell, D. (2010), Attitudes, norms, identity and environmental 
behaviour: Using an expanded theory of planned behaviour to predict participation in 
a kerbside recycling programme. British Journal of Social Psychology, 49: 259–284. 
Noe, F.P. & Snow, R. (1990a). Hispanic cultural influence on environmental concern. 
Journal of Environmental Education, 21: 7–34. 
Noe, F.P. & Snow, R. (1990b). The new environmental paradigm and further scale 
analysis. Journal of Environmental Education, 21: 20–29. 
Nunnally, J.O. (1978). Psychometric theory. New York: McGraw Hill. 
Nunnally, J.C. & Bernstein, I.H. (1994). Psychometric Theory, 3rd edn. New York: McGraw-
Hill, Inc. 
Olbrich, R. & Schultz, C.D. (2014). Multichannel advertising: Does print advertising affect 
search engine advertising? European Journal of Marketing, 48(9/10): 1731-–1756. 
Onwezen, M.C., Antonides, G. & Bartels, J. (2013). The Norm Activation Model: An 
exploration of the functions of anticipated pride and guilt in pro-environmental 
behaviour. Journal of Economic Psychology, 39: 141–153. 
Pagiaslis, A. & Krontalis, A.K. (2014). Green consumption behavior antecedents: 
Environmental concern, knowledge, and beliefs. Psychol. Mark., 31: 335–348. 
Pallant, J. (2013). SPSS Survival manual: A step by step guide to data analysis using IBM 
SPSS, 5th edn. Sydney: Allen & Unwin. 
Parks, C.D (1994). The predictive ability of social values in resource dilemmas and public 
goods games. Personality and Social Psychology Bulletin, 20(4): 105–110. 
Parsons, T. (1951). The social system. Glecoe: Free Press. 
Peng, C.J., Lee, K.L. & Ingersoll, G.M (2002). An introduction to logistic regression analysis 
and reporting. The Journal of Educational Research, 96(1): 3–14. 
Penner, L.A., Dovidio, J.F., Piliavin, J.A. & Schroeder, D.A. (2005). Prosocial behavior: 
Multilevel perspectives. Annual Review of Psychology, 56: 365–393. 
Perso, M. (2015). Kim’s leadership makes a big difference in a new home. 
https://cityofmari.wordpress.com/2015/05/28/kim-thien-truong/. Last accessed 4 
October 2018. 
Peterson, R. (2000). A meta-analysis of variance accounted for and factor loadings in 
exploratory factor analysis. Marketing Letters, 11(3): 261–275. 
Pett, M., Lackey, N. & Sullivan, J. (2003). Making sense of factor analysis. Thousand Oaks: 
Sage Publications, Inc. 
Petty, R.E. & Cacioppo, J.T. (1986) The elaboration likelihood model of persuasion. 
Advances in Experimental Social Psychology, 19: 123–205. 
	176 
Phipps, A. (2005). Education for sustainable development: languages and sustainability, 
www.llas.ac.uk/resources/paper/2372. Last accessed 18 June 2018. 
Pidd, H. (2012). German fare dodgers cause headache for public transport operators. The 
Guardian, 2 February. Last accessed 28 March 2016. 
Pienaar, E., Lew, D.K. & Wallmo, K. (2013). Are environmental attitudes influenced by 
survey context? An investigation of the context dependency of the new ecological 
paradigm (NEP) scale. Social Science Research, 42(6): 1542–1554. 
Pirages, D.C. & Ehrlich, P.R. (1974). Ark II: Social response to environmental imperatives, 
San Francisco: W.H. Freeman. 
Platt, J. (1973). Social traps. The American Psychologist, August: 641–651. 
Poortinga, W., Steg, L. & Vlek, C. (2004). Values, environmental concern, and 
environmental behavior: A study into household energy use. Environment and 
Behavior, 36 (1): 70–93. 
Princeton University. (1995). News from Princeton University Communications and 
Publications. Stanhope Hall, Princeton, New Jersey 08544-5264, January 26. 
Reinartz, W., Haenlein, M. & Henseler, J. (2009). An empirical comparison of the efficacy 
of covariance-based and variance-based SEM. International journal of Research in 
Marketing, 24(4): 332–344. 
Reymont, R. & Joreskog, K.G. (1993). Applied factor analysis in the natural sciences. New 
York: Cambridge University Press. 
Roberts, J.A. (1996). Green consumers in the 1990s and implications for advertising. 
Journal of Business Research, 36: 217–231. 
Roberts, J.A. & Bacon, D.R. (1997). Exploring the subtle relationships between 
environmental concern and ecologically conscious consumer behavior. Journal of 
Business Research, 40(1): 79–89. 
Roczen, N., Kaiser, F.G., Bogner, F.X. & Wilson, M. (2014). A competence model for 
environmental education. Environment and Behavior, 46 (8): 972–992. 
Roth, C.E. (1992). Environmental literacy: Its roots, evolution and directions in the 
1990s. Columbus, OH: ERIC Clearinghouse for Science, Mathematics, and 
Environmental Education. 
Royal Society. (2018). The basics of climate change. https://royalsociety.org/topics-
policy/projects/climate-change-evidence-causes/basics-of-climate-change. Last 
accessed 31 July 2018. 
Sahin, E. (2013). Predictors of Turkish elementary teacher candidates’ energy 
conservation behaviours: An approach on value-belief-norm theory. International 
Journal of Environmental & Science Education, 8(2): 269–283. 
Sanchez, M., López-Mosquera, N. & Lera-López, F. (2015). Improving pro-environmental 
behaviours in Spain. The role of attitudes and socio-demographic and political factors. 
Journal of Environmental Policy and Planning, June: 1–20. 
 
 177	
Saphores, J.D.M. Ogunseitan, O.A., Shapiro, A.A. (2012). Willingness to engage in a pro-
environmental behavior: An analysis of e-waste recycling based on a national survey of 
U.S. households. Resources, Conservation and Recycling, 60: 49–63. 
Sargisson, K.M., Zomeren, V. & Steg, L. (2019). When personal norms predict the 
acceptability of push and pull car-reduction policies: Testing the ABC model and mow-
cost hypothesis. Transportation Research Part F: Psychology and Behaviour, 64: 413–
423. 
Savewater Alliance. (2016). https://savewater.com.au/aboutus. Last viewed 22 June 
2016. 
Schlegelmilch, B.B., Bohlen, G.M. & Diamantopolous, A. (1996). The link between green 
purchasing decisions and measures of environmental consciousness. European Journal 
of Marketing, 30(5): 35–76. 
Schultz, P.W. (1998). Changing behaviour with normative feedback interventions: A field 
experiment on curbside recycling. Basic and Applied Psychology, 21(1): 25–36. 
Schwartz, S. (1970). Elicitation of moral obligation and self-sacrificing behavior: An 
experimental study of volunteering to be a bone marrow donor. Journal of Personality 
and Social Psychology, 15(4): 283–293. 
Schwartz, S. (1977). Normative influences on altruism. Advances in experimental social 
psychology, 10: 222–279. 
South East Water (2018a). 
https://www.educationsoutheastwater.com.au/resources/water-learn-it-live-it-
curriculum. Last accessed 9 October 2018. 
South East Water (2018b). Target 155. 
http://southeastwater.com.au/CurrentProjects/Programs/Pages/Target155.aspx/ Last 
accessed 8 October 2018. 
Steg, L., Dreijerink, L. & Abrahamse, W. (2005). Factors influencing the acceptability of 
energy policies: A test of VBN theory. Journal of Environmental Psychology, 25: 415–
425. 
Steinhorst, J., Klöckner, C.A. & Matthies, E. (2015). Saving electricity – For the money or 
the environment? Risks of limiting pro-environmental spillover when using monetary 
framing. Journal of Environmental Psychology, 43(September): 125–135. 
Stern, N. (2006). The economics of climate change: The Stern review. Cambridge 
University Press. 
Stern, P.C. (2000). Toward a coherent theory of environmentally significant behaviour. 
Journal of Social Issues, 56(3): 407–424. 
Stern, P.C. & Dietz, T. (1994). The value basis of environmental concern. Journal of Social 
Issues, 50(3): 65–84. 
Stern, P.C., Dietz, T., Abel, T., Guagnano, G.A. & Kalof, L. (1999). A value – belief – norm 
theory of support for social movements: The case for environmentalism. Human 
Ecology Review, 6(2). 
	178 
Stern, P.C., Dietz, T. & Black, J.S. (1986). Support for environmental protection: The role of 
social norms. Population and Environment, 8: 204–222. 
Stern, P.C., Dietz, T. & Guagnano, G. (1995). The new ecological paradigm in social-
psychological context. Environment and Behavior, 27(6): 723–743. 
Straughan, R.D. & Roberts, J.A. (1999). Environmental segmentation alternatives: A look 
at green consumer behavior in the new millennium. The Journal of Consumer 
Marketing, 16(6): 558–568. 
Tabachnick, B.G & Fidell, L.S. (2013). Using multivariate statistics, 6th edn. Boston: 
Pearson Education. 
Thogersen, J. (1999). Spillover processes in the development of a sustainable 
consumption pattern. Journal of Economic Psychology, 20(1): 53–81. 
Thogersen, J. & Crompton, T. (2009). Simple and painless? The limitations of spillover in 
environmental campaigning. Journal of Consumer Policy, 32: 141–163. 
Thogersen, J. & Olander, F. (2003). Spillover of environment-friendly consumer behaviour. 
Journal of Environmental Psychology, 23(3): 225–236. 
Thurstone, L.L. (1947). Multiple factor analysis. Chicago: University of Chicago Press. 
Triandis, H.C. (1977). Interpersonal behavior. Monterey, CA: Brooks/Cole. 
Truelove, H.B., Carrico, A.R., Weber, E.U., Raimi, K.T. & Vandenbergh, M.P. (2014). 
Positive and negative spillover of pro-environmental behavior: An integrative review 
and theoretical framework. Global Environmental Change, 29(12): 127. 
Turaga, Rama Mohana R., Howarth, R.B. & Borsuk, M.E. (2010). Pro-environmental 
behavior: Rational choice meets moral motivation. Annals of the New York Academy of 
Sciences, 1185 (1): 211–224. 
UN-WATER (United Nations Water). (2017a). Water and climate change. 
http://www.unwater.org/water-facts/water-and-climate-change. Last accessed 7 June 
2017. 
UN-WATER (2017b). Transforming water scarce cities. http://www.unwater.org/ 
transforming-water-scarce-cities-collaboration. Last accessed 7 June 2017. 
UN-WATER (2015) United Nations World Water Development Report 2015: Water Under 
Risk For a Sustainable World. 
UNEP (United Nations Environment Programme). (2012). Geo 5, Global Environment 
Outlook, Summary for Policy Makers. 
UNESCO Education Sector. (2004). The plurality of literacy and its implications for policies 
and programs: Position paper. Paris, France: UNESCO. 
 United Nations Sustainable Development. (1992). United Nations Conference on 
Environment & Development, Rio de Janeiro, Brazil, 3– 14 June. Agenda 21. 
Unsworth, K. L., Dmitrieva, A. & Adriasola, E. (2013). Changing behaviour: Increasing the 
effectiveness of workplace interventions in creating pro-environmental behaviour 
change. Journal of Organizational Behavior, 34 (2): 211–229. 
van der Werff, E. & Steg, L. (2015). One model to predict them all: Predicting energy be-
 179	
haviours with the norm activation model. Energy Research and Social Science, 6: 8–14. 
van Liere, K.D. & Dunlap, R.E (1978). Moral norms and environmental behaviour: An 
application of Schwartz’s Norm Activation Model to yard burning. Journal of Applied 
Social Psychology, 8: 174–188. 
Vision, T.J. (2010). Open data and the social contract of scientific publishing. BioScience 
60: 330–330. 
Vyncke, P. (2002). Lifestyle segmentation from attitudes, interests and opinions, to 
values, aesthetic styles, life visions and media preferences. European Journal of 
Communication, 17(4): 445–463. 
Wall, R., Devine-Wright, P. & Mill, G.A. (2007). Comparing and combining theories to 
explain proenvironmental intentions: The case of commuting-mode choice. 
Environment and Behavior, 39(6): 731–753. 
Water Supply-Demand Strategy for Melbourne. (n.d.) Water Supply-Demand 
Management Strategy for Melbourne, 2006–2055. 
https://southeastwater.com.au/SiteCollectionDocuments/AboutUs/Water_Supply-
Demand_Strategy.pdf 
Wester, J., Timpano, K.R, Cek, D., Lieberman, D., Filedstone, S.C. & Broad, K. (2015). 
Psychological and social factors associated with wastewater reuse emotional 
discomfort. Journal of Environmental Psychology, 42: 16–23. 
Westling, E.L., Lerner, D.N. and Sharp, L. (2009). Using secondary data to analyse socio-
economic impacts of water management actions. Journal of Environmental 
Management, 91(2): 411–422. 
Wicherts, J.M., Borsboom, D., Kats, J., Molenaar, D. (2006). The poor availability of 
psychological research data for reanalysis. American-Psychologist, 61 (7): 726–728. 
Willis, R.M., Stewart, R.A., Giurco, D.P, Talebpour, M.R. & Mousavinejad, A. (2013). End 
use water consumption in households: Impact of socio-demographic factors and 
efficient devices. Journal of Cleaner Production, 60: 107–115. 
Winer, R.S. (1999). Experimentation in the 21st century: The importance of external 
validity. Journal of the Academy of Marketing Science, 27: 349–358 
World Meteorological Organisation (WMO). (2016). http://www.wmo.int/pages/prog/ 
hwrp/documents/english/icwedece.html. Last accessed 8 November 2016. 
Xiao, C. & McCright, A.M. (2015). Gender differences in environmental concern: Revisiting 
the Institutional Trust Hypothesis in the USA. Environment and Behavior, 47(1): 17–37. 
Yao, H., Zhang, L., Wang, S., Wang, Y. & Liu, J. (2019) Influencing factors of consumers’ 
willingness to purchase green housing: A survey from Shandong Province, China. 
Environment Development and Sustainability: 1–21. 
Yarra Valley Water (2018a). Target 155. https://www.yvw.com.au/help-advice/saving-
water/target-155. Last accessed 8 October 2018. 
Yarra Valley Water. (2018b). https://www.yvw.com.au/water-learn-it-live-it. Last 
accessed 9 October 2018. 
	180 
Yarra Valley Water. (2016). Showerhead Exchange Program. http://www.yvw.com.au/ 
Home/Inyourhome/Savingwaterathome/Indoors/Showerheadexchangeprogram.  
Last accessed 18 February 2016. 
Yong, A.G. & Pearce, S. (2013). A beginner’s guide to factor analysis: Focusing on explorat-
ory factor analysis. Tutorials in Quantitative Methods for Psychology, 9(2): 79–94. 
Zelezny, L., Chua, P. & Aldrich, C. (2000). New ways of thinking about environmentalism: 
Elaborating on gender differences in environmentalism. Journal of Social Issues, 56(3): 
443–457. 
Zhang, Y., Wang, Z. & Zhou, G. (2013). Antecedents of employee electricity saving 
behaviour in organisations: An empirical study based on the norm activation model. 
Energy Policy, 62: 1120–1127. 
Zsóka, A., Szerényi, Z.M. Széchy, A. & Kocsis, T. (2013). Greening due to environmental 
education? Environmental knowledge, attitudes, consumer behavior and everyday 
pro-environmental activities of Hungarian high school and university students. Journal 
of Cleaner Production, 48: 126–138. 
Zuckerman, M. & Reis, H.T. (1978). A comparison of three models for predicting altruistic 
behavior. Journal of Personality and Social Psychology, 36(5): 498–510. 
	  
 181	
Appendices 
 
Appendix	1	Showerhead	Exchange	Program:	Questionnaire	items	
Appendix	2	Research	agreement	between	the	Savewater	Alliance	and	David	Fitzgerald	
Appendix	3	Recognition	of	exemption	from	requirements	for	human	ethics	approval	
 	
Appendix 1 
Showerhead Exchange Program: Questionnaire items 
 
Hi! 
 
You have been randomly selected to participate in a very short anonymous survey.  
 
Your response will help us better understand how to communicate our water conservation 
initiatives. 
 
It is anticipated that this questionnaire will require approximately 10 minutes to complete.  
 
You can opt out of this survey at any stage. 
Section 1: Demographic questions 
1. What is your gender? 
o Male 
o Female 
 
2. What year were you born? 
 19 ____ 
 
3. What is your current employment status? 
o Full time employee 
o Part-time employee 
o Full-time home duties (not otherwise employed) – skip to 6 
o Unemployed/looking for work 
o Self-employed – skip to 6 
o Student – skip to 6 
o Retired – skip to 6 
 
5. Which of these groups best describes your occupation? 
  
Clerical or Administrative 
 Craftsman / Craftswoman 
 Education 
 Executive or Managerial 
 Factory Operator / Labourer 
 Homemaker 
 Military 
 Professional 
 Sales 
 Service Worker 
 Technical 
Other, not listed above 
 
6. Which of these best describes your household situation:  
o Living with spouse, no children 
o Living with spouse, with young children (younger than 13 years) at home  
o Living with spouse, with teenagers (13 and above) at home 
o Single parent, with young children (younger than 13 years) at home 
o Single parent with teenagers (13 and above) at home 
o Single parent with grown-up children (17 years plus) at home 
o Single, sharing accommodation with friends/flatmates 
o Single, living with parents 
o Single, living alone 
 
7a. How many people live in your home? 
o ____ 
 
7b. Which of these best describes your home: 
o Separate house with garden 
o Separate house without garden 
o Flat, unit or apartment with garden 
o Flat, unit or apartment without garden 
  
8. Which of these best represents your total annual household income (before tax)?  
o Less than A$20,000  
o $20,000-34,999  
o $35,000-49,999   
o $50,000-74,999  
o $75,000-99,999  
o $100,000-149,999  
o $150,000-199,999  
o $200,000 or more  
o Prefer not to say 
 
9. What best describes your Academic History: 
o Post Graduate Degree 
o Degree or Diploma 
o VCE, Higher School Certificate (or equivalent) 
o Secondary School Graduate 
o Completed Primary School 
 
10. Is English the language you prefer to speak at home? 
o Yes  
o No 
Section 2 
 
1) Have you participated in the 
Showerhead Exchange Program in the 
past? 
 
 Yes 
 No 
 
Section 3 
We have included an environmental scale as a brief addition to this survey. 
 
The scale we are using is a globally recognised standard. If you do not wish to participate, please choose 
the “close” button. 
 
Choose the number of your response for each statement using the following scale: 5 = STRONGLY AGREE, 4 = 
MILDLY AGREE, 3 = UNSURE, 2 = MILDLY DISAGREE, OR 1 = STRONGLY DISAGREE.  
1. We are approaching the limit of the number of people the earth can support.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
2. Humans have the right to modify the natural environment to suit their needs.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
3. When humans interfere with nature, it often produces disastrous consequences.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
4. Human ingenuity will insure that we do not make the earth unlivable. 
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
5. Humans are severely abusing the earth.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
6. The earth has plenty of natural resources if we just learn how to develop them.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
7. Plants and animals have as much right as humans to exist.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
8. The balance of nature is strong enough to cope with the impacts of modern industrial nations.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
  
9. Despite our special abilities, humans are still subject to the laws of nature.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
10. The so-called "ecological crisis" facing humankind has been greatly exaggerated.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
11. The earth is like a spaceship with very limited room and resources.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
12. Humans were meant to rule over the rest of nature.  
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
  
13. The balance of nature is very delicate and easily upset. 
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
14. Humans will eventually learn enough about how nature works to be able to control it. 
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
15. If things continue on their present course, we will soon experience a major environmental catastrophe. 
STRONGLY 
DISAGREE 
MILDLY  
DISAGREE 
UNSURE MILDLY  
AGREE 
STRONGLY  
AGREE 
1 2 3 4 5 
 
  
Section 4 
The following survey items will help us form a better understanding of your view of the current state 
of the environment.  
Choose the number of your response for each statement using the following scale:  
5 = STRONGLY AGREE, 4 = MILDLY AGREE, 3 = UNSURE, 2 = MILDLY DISAGREE, OR 1 = 
STRONGLY DISAGREE. 
 
 1 2 3 4 5 
1)    Global warming is a problem for society 
          
2)    Energy savings help reduce global warming   
        
3)    The exhaustion of fossil fuels is a problem   
        
4)    The exhaustion of energy sources is a problem   
        
5)    Environmental quality will improve if we use less energy   
        
6)    It is not certain whether global warming is a real problem   
        
7)    I am jointly responsible for the energy problems   
        
8)    I feel jointly responsible for the exhaustion of energy sources   
        
9)    I feel jointly responsible for global warming   
        
10) My contribution to the energy problems is negligible   
        
11) Not only the government and industry are responsible for high 
energy consumption levels, but me too 
  
        
12) In principle, individuals at their own cannot contribute to the 
reduction of energy problems 
  
        
13) I feel personally obliged to save as much energy as possible   
        
14) I feel morally obliged to save energy, regardless of what others do   
        
15) I feel guilty when I waste energy   
        
16) I feel morally obliged to use green instead of regular electricity   
        
17) People like me should do everything they can to reduce energy use   
        
18) If I would buy a new washing machine, I would feel morally obliged 
to buy an energy efficient one 
  
        
19) I do not feel guilty at all when I buy vegetables and fruit from distant 
countries 
  
        
20) I feel obliged to bear the environment and nature in mind in my daily 
behaviour 
  
        
21) I would be a better person if I saved energy   
        
 
Section 5 
For the following items, please tick how often you engage in the following behaviours. 
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1. Switch products or brands for 
ecological/environmental reasons. 
      
2. Make a special effort to routinely buy brands or 
products (e.g., cleaning detergent, soap, recycled 
packaging) that are good for the environment. 
      
3. Walk, ride a bike, or use public transport in order 
to reduce air pollution. 
      
4. Make a special effort to buy products with 
recyclable packaging. 
      
5. Consider the energy efficiency rating of products 
when buying large items (e.g., refrigerators, 
freezers, dish washers, washing machines) 
      
 
 
 
 
The survey has now finished. Please click on the button below to submit your responses. 
 
 
 
 


